An analysis of demand and supply of non-wood forest products in the United States with an empirical case study of wild American ginseng, 1999 by Ibrahim, Mohammed (Author) & Bezuneh, Mesfin (Degree supervisor)
ABSTRACT 
ECONOMICS 
IBRAHIM, MOHAMMED B. A. INTERNATIONAL ISLAMIC UNIVERSITY, 
MALAYSIA 
AN ANALYSIS OF DEMAND AND SUPPLY OF NON-WOOD FOREST 
PRODUCTS IN THE UNITED STATES WITH 
AN EMPIRICAL CASE STUDY OF WILD AMERICAN GINSENG 
Advisors: Professor Mesfin Bezuneh, Ph.D., Carrie Denise Ingram, Ph.D. 
Thesis dated July, 1999 
In the 1990s, non-wood forest products (NWFPs) have attracted 
significant attention among researchers even though they have been around for 
centuries. This study is an initial attempt to use a quantitative method to 
demonstrate the economic impact of NWFPs in the forest communities in the 
U.S. The informal structure and lack of data availability of most NWFPs markets 
presents several challenges to predicting consumer and producer behavior. 
Hence, wild American ginseng was used as a case study. 
The study used OLS to estimate price elasticities of demand and supply. 
These elasticities were used as inputs in the Price Endogenous Linear 
Programming System (PELPS) to estimate the equilibrium quantity and price. 
The equilibrium is then interpreted as the point where the total surplus 
(welfare) is maximized. 
AN ANALYSIS OF DEMAND AND SUPPLY OF NON-WOOD FOREST 
PRODUCTS IN THE UNITED STATES WITH 
AN EMPIRICAL CASE STUDY OF WILD AMERICAN GINSENG 
A THESIS 
SUBMITTED TO THE FACULTY OF CLARK ATLANTA UNIVERSITY 
IN PARTIAL FULFILLMENT OF THE REQUIREMENT FOR 
THE DEGREE OF MASTERS OF ARTS 
BY 
MOHAMMED IBRAHIM 
DEPARTMENT OF ECONONMICS 
ATLANTA, GEORGIA 
JULY 1999 
R T MO 
© 1999 
MOHAMMED IBRAHIM 
All Rights Reserved 
ACKNOWLEDGEMENTS 
This study was financially supported by the Clark Atlanta University and 
U.S. Department of Agriculture - Forest Products Laboratory (USDA-FPL) 
Cooperative Program. My foremost appreciation goes to Dr. Mesfin Bezuneh 
and Dr. C. Denise Ingram for their invaluable guidance, supervision, advice and 
suggestions throughout this thesis. Thanks also to Dr. Charlie Carter for his 
suggestions. 
I would also like to express my sincere gratitude to everyone who assisted 
me in different ways. Particular gratitude goes to Dr. Collette Hopkins, Abi 
Ingleton-Cooper, Kim Jefferson, the entire Economics Department staff and 
Evelyn Azupio. 
I am grateful to the Department of Economics of Clark Atlanta University 
and FPL - Timber Demand and Technology Assessment Research Work Unit, for 
providing me the internship that led to this study. To my dad and sister, Ibrahim 
Ziblem and Abiba, thank you for your guidance and understanding. 
n 
TABLE OF CONTENTS 
ACKNOWLEGEMENTS  
LIST OF FIGURES  
LIST OF TABLES  
Chapter 
I. INTRODUCTION  
Introduction 




II. THE NON-WOOD FOREST PRODUCTS ENVIRONMENT: 
ASSESSING ITS STATUS  
Background 
Terminology 
Global Perspectives on NWFPs 
Temperate and Boreal Countries 
Tropical Countries 
Economic Contributions of NWFPs 
Trade and Marketing 
Issues 
Assessment of NWFPs in the United States 
Summary 
III. THEORETICAL AND EMPIRICAL FRAMEWORK  
Demand and Supply 
Empirical Specification 
Price Endogenous Linear Programming System (PELPS) III 
Model Structure 
Data 
IV. EMPIRICAL RESULTS  72 
Estimated Elasticities 
PELPS Results 
Effects of Price Elasticity of Demand on the Equilibrium 
Effects of Price Elasticity of Supply on the Equilibrium 
Effects of a $2.09/lb of Ginseng Transport Cost Between the 
U.S. Northeast and the U.S. Southeast 
Effects of a 5% Increase in the U.S. Northeast Supply Price 
on the Equilibrium 
Summary 
V. CONCLUSION AND IMPLICATIONS  90 
Summary 
Policy Implications For NWFPs Commercialization 
Implication for Further Research 
APPENDICES  97 
BIBLIOGRAPHY  102 
IV 
LIST OF FIGURES 




LIST OF TABLES 
Page 
Table II. 1 Key Final Markets as a Percentage of the Volume Processed 
of Morels, Chanterelles, Matsutakes, and Boletes Mushrooms.... 22 
Table II.2 Total Quantity and Value of Wild Mushroom Harvests in the 
State of Washington, 1989 -1990  28 
Table II.3 U.S. Matsutake Exports to Japan, 1988-1990 and 1992  28 
Table II.4 Forest Botanicals Used for Culinary Purposes  31 
Table II.5 U.S Domestic Consumption of Botanicals  33 
Table II.6 Commonly Harvested Forest Floral and Greenery Products 
in the U.S. for Commercial Markets  37 
Table II.7 Buyers' 1991 Prices of Specialty Forest Products  39 
Table II.8 Cone Prices in the Pacific Northwest in Fall 1991  39 
Table II.9 Certified American Ginseng For Export  44 
Table II. 10 U.S. Total Ginseng Exports (1978-1995)  46 
Table III.l Supply Regions, by State, of Wild American Ginseng in the U.S... 62 
Table III.2 Quantity of U.S. Ginseng Certified For Export and Proportion by 
Region  64 
Table III.3 Unit Export Prices of Cultivated and Wild American Ginseng in 
Hong Kong  67 
Table ffl.4 Unit Export Prices for Cultivated and Wild American Ginseng in 
Other Countries  68 
Table III.5 Price, Quantity and Price Elasticity of Demand  70 
Table III.6 Price, Quantity and Price Elasticity of Supply  70 
vi 
Table III.7 Manufacturing Cost For US Northeast and US Southeast 
Regions  71 
Table III.8 Cost of Transporting a Pound of Ginseng  71 
Table IV.1 Actual vs Predicted Supply of Wild American Ginseng, 1983... 79 
Table IV.2 Actual vs Predicted Demand for Wild American Ginseng, 1983.. 79 
Table IV.3 Inputs for the Alternative Scenarios of the PELPS III Model  81 
Table IV.4 Effects of Unit Price Elasticity of Demand in Other Countries 
on the Equilibrium Solution for Wild Ginseng  83 
Table IV.5 Effects of -1.50 Price Elasticity of Demand in Other Countries 
J 
on Equilibrium Solution for Wild Ginseng  83 
Table IV.6 Effects of Unit Price Elasticity of Supply in the US Southeast 
Region on the Equilibrium Solution for Wild Ginseng  85 
Table IV.7 Effects of 1.50 Price Elasticity of Supply in the US Southeast 
Region on the Equilibrium Solution for Wild Ginseng  87 
Table IV.8 Effects of Equal Transportation Costs of $2.09 Between the Supply 
Regions on the Equilibrium Solution for Wild Ginseng  87 
Table IV.9 Effects of a 5% Increase in the US Northeast Supply Base Price on 





Historically, forests have served as a source of wealth and benefit to 
mankind. Forests provided them not only with building materials but also food, 
medicines and recreation. In addition, forests also served as a source of 
mythology and spiritual values (Molina et al 1993). With the development of 
commerce, agriculture and urban trade centers, the holistic functions of forests 
changed forever. Maximization of timber production, therefore became the 
primary objective of forest management during the post-industrial period in the 
western world. For example, forest land in the United States is said to be highly 
productive only if it is capable of producing 120 cubic feet of timber per acre 
annually (USDA 1990). It is, however, acknowledged that the so-called less 
productive forest lands (often called woodlands) are significant for watershed 
protection, wildlife habitat, livestock grazing and recreational uses (USDA 1990). 
And, as nations became industrialized, they depended less on the diversity of 
wild forest products with the exception of the forest dwellers who utilized some 
of the products on a subsistence basis (Molina et al 1997). 
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In the 1990s, non-wood forest products (NWFPs) have drawn much 
attention from researchers and governments. According to De Silva and Atal 
(1995), this is the result of: 
(1) the growth of green consumerism in developed countries; (2) 
more open international markets; (3) increasing awareness of 
biodiversity conservation and sustainable and protective use 
of forest resources; (4) realization of the potential multi-use 
forest management to generate rural income, and that in many 
cases NWFP yield more income over time than timber species 
from the same resource; and (5) growing recognition of the 
need to involve people living near forests for management of 
forests resources. 
The promotion of the use of these products has been seen as one of the 
solutions to the problem of deforestation (Hall and Bawa 1993) and also a way to 
sustain tropical forests (FAO 1993). Tropical deforestation is estimated at about 
42 million acres a year (Bowyer 1997) increasing to 0.9 percent annually in the 
1990s. Deforestation, however, was not the main objective for promoting the use 
of non wood forest products (NWFPs) in the temperate and boreal forest 
regions. The main objective was to utilize forest resources in a sustainable way. 
The increase in consumption (production) of NWFPs in the United States has 
been noted by Mater (1997). In the United States, the increase in the consumption 
of NWFPs could be interpreted as a reflection of the increase in the use of 
alternative medicine and also the use of wild plants in the floral industry. 
With the exception of countries like Finland, Sweden, France, Russia, and 
Japan, most industrialized nations lacked adequate information on their own 
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NWFPs, but invested heavily in research on these products in the tropics 
(Molina et al. 1997). Lessons learned from attempts to manage, preserve and 
restore biodiversity and ecosystems through the utilization of NWFPs in 
tropical, temperate and boreal forests may, therefore, be invaluable precedents 
to sustainable exploitation of forest products in the United States. 
Many countries with boreal and temperate forests became more interested 
in assessing their own NWFPs after the United Nations Conference on 
Environment and Development (UNCED) in 1992 in Rio de Janeiro. In June 
1992, government representatives from 178 countries and representatives of non¬ 
governmental organizations attended the UNCED, or what is commonly known 
as the Earth Summit. The Earth Summit resulted in the adoption of the Rio 
Declaration on Environment and Development, Agenda 21 and a statement of 
forest principles. Agenda 21 consists of 40 chapters which address specific issues 
pertaining to sustainable development. For example, Agenda 21, Chapter 11 
seeks to combat deforestation through the sustainable use of wood and NWFPs. 
In the United States, efforts to research and promote the use of NWFPs have 
been primarily concentrated in the Pacific Northwest region. While such efforts 
are undeniably valuable, this concentration on the Pacific Northwest has largely 
excluded the potential importance of NWFPs in other U. S. regions. Now, with 
the commitment of the federal government through the provision of funds for 
research, the development of NWFPs nationwide is expanding (Mater 1997). 
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1.2. The Problem and Hypothesis 
Throughout history, NWFPs have been exploited for food, fodder, fiber, 
fertilizers, medicines, construction materials and customary and cultural 
materials. The use of some of these products have evolved into, for example, 
important drugs of modern medicine. NWFPs support the rural economy and 
also provide raw materials to support processing enterprises. They include 
internationally important commodities used in food products and beverages, 
flavorings, medicines, perfumes, and floral greens (FAO 1995a). 
Despite their real and potential value, NWFPs are usually considered minor 
or non-traditional forest products in most countries. Even though some countries 
(e.g., Indonesia, Malaysia and India) publish extensive literature on NWFPs, 
they are mostly qualitative in nature and quantitative data are seldom 
published. In the 1990s, however, the important environmental and potential 
economic roles of NWFPs have attracted significant international attention. 
After the Earth Summit many governments, including the United States, want to 
assess and realize the potentials of NWFPs. 
With timber and timber product maximization being the primary objective 
of the traditional forestry profession, NWFPs research in the areas of 
management, inventory and conservation have not been fully documented. As a 
result, there is a lack of information on economic impacts in those areas where 
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NWFPs are predominant. Therefore, economic analysis on these products will 
assist in closing the knowledge gap. 
The overall hypothesis of this study is that NWFPs have a positive economic 
impact, particularly, on forest communities in the United States. This research 
will, therefore, focus on providing quantitative information on NWFPs. Demand 
and supply tools will be used to analyze the market for one NWFP, wild 
ginseng, in the United States with respect to prices, unemployment, and income. 
1.3 Objectives 
This study seeks to achieve the following set of goals: 
(i) to provide historical data for some NWFPs that could be used in quantifying 
indicators of sustainable forest management; 
(ii) to determine the relationship between demand for NWFPs and income; 
(iii) to determine the relationship between price and the supply of and demand 
for NWFPs 
(iv) to determine the relationship between the supply of NWFPs and 
unemployment; and 
(v) to measure the economic impact of NWFPs on forest communities. 
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1.4. Limitations 
The major limitation in this study was data problems. For example, the 
main purpose of the study was to examine the non-wood forest products sector 
as a whole, but due to lack of data availability, wild American ginseng alone 
was used as a case study. However, even with the wild American ginseng, the 
problem of data availability still persisted. Data interpolation and extrapolation 
were conducted to complete the dataset for analysis. 
1.5. Organization 
The study is divided into four chapters, in addition to this Introduction, 
Chapter II reviews literature on non-wood forest products. Chapter III presents 
the theoretical framework as well as the specification of the empirical model. 
Chapter IV reports the results of the study. Finally, Chapter V presents the 
conclusions and implications of the study. 
1.6 Terminology 
Despite the failure of numerous attempts to standardize definitions, 
researchers continue to debate the terminology of forest products other than 
timber and wood products. Various terms such as non-wood forest products 
(FAO 1995a), special forest products (Schlosser et al. 1991a), non-timber forest 
product (Chopra 1993), minor forest products, non-wood forest benefits and 
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other forest products ( FAO 1995a) are commonly used. Some definitions are 
very specific while others are more vague and inclusive. For example, all wood 
products that are not produced from timber may be classified under non timber 
forest products (Chandrasekharan 1995), while special forest products include 
wood crafts which may have originated from timber raw materials (Thomas and 
Schumann 1992). 
The term non-wood forest products (NWFPs) is used in this study for the 
following reasons. First, this term has been adopted by the Food and Agriculture 
Organization (FAO), thus it is recognized on an international level. Second, the 
term is used in the criteria and indicators by the USDA-Forest Service, a 
supporter of this research. Third, the term reflects the following definition: 
"NWFPs include all tangible goods of biological origin, other than wood of all 
forms, derived from forests or land under similar use" (Chandrasekharan 1995). 
Forests, in this definition, include natural forests, managed forests, agro¬ 
forestry systems and plantations. Thus, NWFPs are harvested from forest 
settings which are diverse in scale and composition. Since they come from 
diverse and complex ecosystems, NWFPs are also traded in diverse and complex 
markets. 
CHAPTER II 
A GLOBAL PERSPECTIVE OF NON-WOOD FOREST PRODUCTS 
Ü.1 Background 
Even though the use of non-wood forest products (NWFPs) dates back to 
ancient times (FAO 1995b), their significance to the modern economy has yet to 
be fully documented. In the 1990s, however, NWFPs have attracted some global 
attention, especially after the UNCED in Rio de Janeiro in 1992. Before the Earth 
Summit, the promotion of the use of NWFP existed in tropical forest areas. Some 
countries with temperate and boreal forests, particularly the Scandinavian 
countries, Australia, Japan, and to some extent the United States (Pacific 
Northwest region), also promoted the utilization of NWFPs. Post-Rio, however, 
has seen an enormous increase in the interest in NWFPs at both governmental 
and non-governmental levels, especially with the agreement on the concept of 
sustainable development by industrial and non-industrial countries. 
Furthermore, international conferences in Tanzania (FAO 1993), Indonesia, 
Thailand, and Chile, ( FAO 1995a) have drawn much attention to the potential 
economic role of NWFPs in the local and national economies. 
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Globally, in tropical, boreal, and temperate forests, there are thousands of 
different NWFPs, though broadly they include botanicals, nuts, edible fungi, 
aromatics, greenery and floral products, wild fruits, extracts, gums, saps, cones 
and bush animals. The knowledge of these products have for millennia been 
transferred from generation to generation through oral tradition in many forest 
societies. This is still prevalent in most developing countries and especially 
among the estimated 15,000 indigenous tribes in the world (Molina et al. 1997). 
Today millions of people worldwide, in both industrial and non-industrial 
countries, depend on NWFPs for their subsistence consumption and income 
needs (FAO 1995b). 
II.2. United States 
National data on NWFP are limited in the US due to the informal nature 
of the industry. Even though the industry has been around for centuries the US 
government became more supportive in the NWFPs sector as the emphasis on 
sustainable forest management developed after the 1992 Earth Summit in Rio de 
Janeiro e.g. the Montreal Protocol and Santiago Declaration (Criteria and 
Indicators Workshop 1996). The following discussion of NWFPs in the U. S. 
covers activities in the Pacific Northwest and the South. 
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II.2.1 The Pacific Northwest 
The Pacific Northwest (PNW) region has, relatively, more literature 
written on NWFPs than any other region in the United States. The earliest works 
date back to the early 1950s when the first attempt was made to estimate the 
dollar value of NWFPs in Oregon (Von Hagen et al. 1996). The NWFPs that 
were utilized in the 1950s on commercial basis according to Von Hagen et al. 
(1996) included ''greenery boughs, conifer cones, Pacific mistletoe (Phoradendron 
Villosum), cascara (Frangula purshiana), western swordfern (Polystichum 
munitum), evergreen huckleberry ( Vactinium ovatum), wild huckleberries 
(Vaccinium spp.), medicinal plants such as purple foxglove (Digitalis purpurea) 
and Oregongrape (Mahonia spp.)" The study concluded that this sector had 
opportunities for employment in Oregon. By 1989, the "floral green" industry 
alone generated an estimated revenue of $128.5 million in sales and was a source 
of employment to over 10,000 people in Washington, Oregon and Southern 
British Columbia, Canada ( Schlosser et al. 1991a). 
In the 1980s, Acker (1986) wrote about wild edible mushrooms sector in 
the state of Washington. In his study, he identified the chanterelles (Cantharellus 
spp.) and the American matsutake (Tricholoma wagniveJare) as the principal 
species of mushrooms with high commercial value. Due to public fears of 
sustainability problems and conflicts among harvesters, Acker recommended 
that some form of regulation was necessary to avoid the depletion of the 
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mushroom resource also to avoid serious harvesting conflicts in the state of 
Washington. 
In a study on NWFPs in the states of Washington and Oregon, Mater 
(1997) reports that there was an increase in the sale of some NWFPs, namely 
boughs, salai, moss, and Oregongrape. For example, in 1995 sales of boughs in 
Oregon and Washington was 1.24 million pounds, a 143 percent increase from 
the 1993 sale of about half a million pounds. 
A USDA-Forest Service sponsored research project in Sweet Home, 
Oregon, found that the worldwide sale of salai, sword fern, huckleberry and 
beargrass was $50 million to $72 million in 1991 (Mater Engineering Ltd. 1992). 
Ü.2.2. The South 
The U.S. South holds about two-fifths of the timberland in the United 
States and is often termed as the "wood basket" of the U.S. In this region much 
of the timberland is privately owned and many government regulations do not 
affect the region. With over 660,000 workers employed in forest products 
manufacturing in the region and a combined payroll in excess of $14.5 billion, 
the total economic impact of forestry and forest product industries on the 
Southern economy was in excess of $90 billion in 1994 (Gold Stag 
Communications Inc. 1997). Given the size of the wood products industry in the 
southern economy, less attention has been paid to the NWFPs in the region. As 
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a result, literature on NWFPs in the south is almost non-existent. The little 
information that exists on commercial NWFPs as defined for this study, are on 
pine straw, ginseng and mayhaws. 
Pine straw is a multi-purpose product. It is used as mulch in residential, 
industrial and other landscaping projects particularly in the southeastern United 
States. It is a very lucrative industry and also a source of employment to 
thousands of people in the states of North Carolina, Georgia, Florida and 
Louisiana. Wild ginseng is a multi-million dollar industry in the South. The 
harvesting of this product is regulated by the Fish and Wildlife Authority. 
Moreover, may haw is a cottage industry in Louisiana and Georgia (Thomas and 
Schumann 1993). 
II.3. Tropical Countries 
Tropical forests are characterized as a source of enormous biodiversity 
and potential for NWFPs production (Chopra 1997). For instance, over 50 
percent of the known terrestrial species are found in the tropical rain forest (Ônal 
1997). Furthermore, India alone possesses about 320 of the world's 425 families 
of flowering plants (Gupta 1991). In Nepal, of the 650 plants that are utilized on 
a commercial basis in one form or another, 100 are of high commercial value 
(Kleinn et al. 1995). 
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Millions of people in the tropics depend on NWFPs for their livelihood. 
About 80 percent of the population of developing countries depend on NWFPs 
for their income, primary health and nutritional needs (FAO 1995b). The income 
and subsistence consumption available from NWFPs supplements agricultural 
activity primarily in the heavily forested areas. For example, it is estimated that 
about 16 percent of rural income in developing countries comes from the sale of 
NWFPs. In India, over 50 million people live in or around forests and depend on 
them for subsistence and income. In the Amazonia region of Brazil, about 5 
million people are forest dwellers. 
In many countries, the NWFPs industry occupies an important position in 
the domestic and export sectors. For example, Indonesia earned US $230 million 
from rattan exports, US $9 million from traditional medicine exports, and 
US $360 million in domestic sales of traditional medicines in 1993 ( FAO 1995b). 
ÏÏ.4.0 Contributions of NWFPs 
Worldwide NWFPs play a vital role in the lives of people, especially 
those living in and around the forests. These contributions include economic, 
socio-cultural and sustainability. 
14 
D.4.1 Economic Contribution 
The economic contributions of NWFPs to households and communities 
have been estimated widely for the tropics (Von Hagen et al. 1996). In India, 
Chopra (1993) estimated the value of NWFPs from tropical deciduous forests to 
be US $4,034 - 6,662 per hectare. Campbell (1994) estimated that thirty to forty 
percent of the value of woodlands in Zimbabwe can be assigned to native plant 
foods from forests. NWFPs also provide up to US $253 in cash per annum per 
family in the peripheral communities of Knuckles National Wilderness Area in 
Sri Lanka (Gunatilake et al.. 1993). Studies show that NWFPs constitute 6 to 10 
percent of total forest economic production in Finland, with the contribution in 
some regions reaching 25 percent (Saastotamoinen 1992). 
In the United States, wild edible mushroom harvests contributed 
approximately US $40 million to the economies of Oregon, Washington and 
Idaho in 1992 (Schlosser and Blatner 1995). North Carolina has a US $50 million 
pine straw industry and Louisiana has a potential of developing a US $100 
million pine straw industry (Anonymous 1989). In addition, the Montana 
huckleberry industry grew by 55 percent from sales of US $980,000 in 1990 to US 
$1.53 million in 1996 (Jahrig et al. 1997). 
Sales of herbal medicines worldwide exceed US $6.9 billion annually 
(Von Hagen et al. 1996). The total value of plant-based prescriptions in the 
United States was estimated at US $3.2 billion in 1973 and by 1980 it increased to 
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US $8 billion. The resurgence of interest in the traditional use of native plants or 
"back-to-nature" corresponds with increased awareness of the value of 
traditional healing methods (Moore 1993). Research conducted by ethnobotanists 
on selected native plants have indicated the existence of known medicinal 
activity. Between 1959 and 1973 it was found that over 25 per cent of all 
prescription drugs in the United States contained one or more plant derived 
active ingredients (Mater 1993). 
The NWFPs sub-sector used to be perceived as a rural occupation. In most 
countries (both developing and developed), women and the elderly make up a 
significant percentage of the harvesting population of NWFPs, especially when 
the products are for subsistence purposes (Falconer 1990). According to 
Schlosser and Blatner (1995b), most harvesters and processors consist mainly of 
the urban and rural poor. 
The rural employment perception of NWFPs is now changing as 
researchers begin to recognize the important role NWFPs play in the economy 
as a whole. In the United States, particularly the Pacific Northwest, most 
commercial harvesters of the matsutake mushrooms and greenery products are 
mainly urban immigrants who derive or supplement their income by harvesting 
NWFPs (Molina et al. 1997). 
About 62 percent of the timberlands in the Pacific Northwest region are 
owned publicly (Western Wood Products Association 1995). In effect, since 
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forest communities in the Pacific Northwest region depend on the forest 
industry for employment, any public decision to reduce logging activities 
directly affects loggers. Government regulations regarding specific issues 
(endangered species and ancient forests) related to timber harvesting on federal 
forest lands have caused some job losses in the Pacific Northwest. For example, 
Lewis county in Washington in 1992 had very high unemployment among 
loggers due to reduced federal timber harvests (Goldberg 1992). In addition, the 
use of labor-saving technological innovations in the forest sector has also 
resulted in unemployment in some forest communities (Goldberg 1992). With 
limited alternative sources for employment, it is suggested that ex-loggers tend 
to harvest NWFPs as a source of income or to supplement their income 
(Goldberg 1992; Mater 1997; and Jahrig et al. 1997). 
Thomas and Schumann (1993) have heralded the NWFPs industry as a 
partial solution to the unemployment problem in rural America. For instance, 
the NWFPs industry provides both seasonal and year-round employment and 
has become a significant contributor to some local economies (Schlosser at al 
1995b). As a potential source of income opportunities in the rural economy and a 
potential contributor to sustainable forest management, understanding the 
production and consumption of NWFPs and their impact on the rural economy 
are very important. 
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The global increase in demand for NWFPs does not only benefit 
harvesters and producers, but also the forest landowners (both public and 
private). Even though leases and permits are used to control harvesting on 
public forest lands, they have now become a major source for a more even flow 
of supplemental revenues. For example, during the 1997 matsutake mushroom 
harvesting season alone, Winema and Deschutes National Parks received a total 
of more than $345,439 for 4,358 permits (Winema National Forest 1997). Many 
private forest landowners also lease their forest land to NWFPs harvesters and to 
hunters in order to enhance their incomes. 
ÏÏ.4.2 Socio-Cultural Contribution 
For most of recorded history, people have valued forests not only for wood, 
but also for non-wood products. The utilization of forest products in general are 
usually guided by local cultural perceptions, attitudes and belief systems. Some 
NWFPs often have cultural values and are consumed during feasts and festivals 
(FAO 1995b). For example, mistletoes and Christmas trees are symbols of 
Christmas celebrations in many parts of the globe. Furthermore, forests are 
revered by millions of rural and forest dwellers as the abode of God and sacred 
spirits of their ancestors (Mukerji 1997). According to Mukerji, forests are 
believed by forest dwellers to be benefactors which provide sustenance as well 
as spiritual and cultural needs. These beliefs are manifested in forest dwellers' 
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songs and nature worshipping. The belief system will, therefore, ensure the 
preservation of NWFPs wealth and their sustainable use by rural and forest 
dwellers. 
In some societies, the collection of NWFPs is a family affair. For example, 
a 1982 survey of the inhabitants of Joensuu and Seiàjoki, Sweden, showed that 
over half of the population of the two towns harvested NWFPs in groups of 
families (Salo 1984). In other words harvesting of NWFPs is now a form of 
recreation. 
It should, however, be noted that traditions and cultural practices are 
dynamic and are constantly affected by the immigration of people with different 
values. Immigrants sometimes arrive in a new place with their own cultures and 
find some products in the forests that are either the same or similar to the 
products that are familiar to them. For example, the harvesting of matsutake 
mushrooms was popularized by the Japanese living in the United States. 
Another example is bear grass which was once considered a weed, but now has 
a commercial value because Asians in America use it in making baskets. 
II.4.3 Sustainability 
The forest industry has often been perceived as a major destructive agent 
and some people have called for the reduction and even the abolition of logging 
on public forest lands (Schmincke 1995). This anti-logging sentiment emanated 
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from the awareness in the late 1970s of the role of the timber industry in 
deforestation and degradation of the environment, especially in the tropics. By 
the late 1980s the issue of sustainable forest resource management had gained 
international attention and resulted in the organization of the 1992 Earth 
Summit in Rio de Janeiro. Among other issues, the sustainable exploitation of 
NWFPs was discussed. History shows that demand for nearly any forest product 
is more likely to promote forest destruction than conservation, even if the 
product can be harvested without cutting wood (Schmincke 1995). 
NWFPs can be characterized as exhaustible or non-exhaustible. 
According to Chopra (1997), most NWFPs are usually renewable and it is 
impossible to harvest more than what is produced in a given year, especially 
seasonal products like flowers and leaf-based plants. NWFPs could, however, 
become exhaustible if the rate of extraction is greater than the ability of the 
resource to regenerate within a reasonable time. It is worth noting that the rate of 
extraction depends on economic and institutional variables. In the U.S. Pacific 
Northwest region, for example, commercial mushroom collection raised 
concerns about its impact on forest health and sustainability (Molina et al. 
1997). 
In order to avoid practices that lead to tropical deforestation and forest 
degradation, lessons from managing traditional forest management are being 
applied to the NWFPs industry. For instance, the Forest Stewardship Council 
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(FSC)1 in 1994 called for the certification of NWFPs (Pierce 1996). Certification, 
the Council argued, may be one of the tools to ensure that NWFPs management 
systems and harvests become more ecologically sound, economically viable and 
socially just. 
In the US, permits are issued by the US Forest Service to regulate the 
harvesting of NWFPs and other related forest products on public forest lands. 
Biological studies to inform forest land managers of the level of harvest that 
would endanger the resource base are lacking at the moment (Johnson 1992). 
II.5.0 Trade and Marketing 
NWFPs are traded on the local, national and international level. NWFPs, 
represent one of the most complex product combinations from a marketing 
perspective given their numbers, adaptability and end-use differentiation (Lintu 
1995). Even though NWFPs play a significant role in local and national markets, 
they are usually not counted in "official" national tallies, which favor exports as 
sources of foreign exchange earnings. This is because most NWFPs are traded in 
local economies which are usually informal markets. As a result, information 
about prices, product flows, and marketing options are often not available. For 
1 The Forest Stewardship Council is an international accreditor of forestry 
certifiers. The FSC assumes a market function by limiting the import of 
unsustainably produced forest products. 
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example, many transactions in the NWFPs industry in the Pacific Northwest are 
on a cash basis only (Foster 1997). 
According to Lintu, markets for NWFPs range from simple local markets 
to the most advanced industrial niche markets in numerous end-use sectors in 
both developed and developing countries. He further divides the marketing of 
NWFPs into markets for the raw material (from the gathering stage to industrial 
user), markets for the intermediate or finished product, processing industries 
and final consumers. 
In the United States, NWFPs are important to local and national niche 
markets that support multi-million dollar industries. Mushrooms (Table II. 1) 
and floral greens, and wild ginseng are all exported to Europe, Japan and China, 
respectively. Ginseng in particular is traded by auction in Hong Kong (Persons 
1994). 
II.6.0 Issues 
This section discusses two major issues of NWFPs management, namely, 
access and conflicts over use of NWFPs in both developed and developing 
worlds. 
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Table H.l. Key Final Markets as a Percentage 
of the Volume Processed for Morels, Chanterelles, 
Matsutakes, and Boletes Mushrooms 
Mushroom Type/ 
Percentage 




















Source : Schlosser and Blatner 1995 
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II.6.1 Access 
Societies tend to develop laws to regulate the use of NWFPs when they 
acquire significant market, subsistence, and cultural values. In developing 
countries, most of the forests are owned by national or state governments. The 
local people have only the right of collection of some NWFPs for personal 
consumption either free of charge or on payment of a small token fee. The 
harvesting of most commercially important products like rattan, sal seed, and lac 
is either nationalized or implemented through designated traders. 
In the United States and other post-industrial nations, private forests and 
public forests are common. A greater portion of U.S. public forest lands are 
located in the Pacific Northwest region. Before the commercial harvesting of 
some NWFPs (for example wild mushrooms), recreational harvesters could go 
into public forest lands without asking for permission. However, with the 
commercialization of some NWFPs, public outcry about its potential adverse 
impact on the ecosystem led to legislation and a permit system to regulate the 
harvest of NWFPs (Von Hagen et al. 1996). Some private forest landowners 
contract or lease their properties to harvesters, but others bar them from 
trespassing for fear of legal problems. In Sweden and Finland, citizens have free 
or open access to all forests (Salo 1984). 
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IL6.2 Conflicts Among Harvesters 
Literature on NWFPs in developed countries is replete with conflicts 
among user groups ( Von Hagen et al. 1996). In some European countries, 
conflicts usually revolve around tensions between local users, who are often 
commercial users, and nonlocals who are recreational users of NWFPs (de Geus 
1992). In the United States, however, conflicts occur between locals (who are 
mostly Euro-Americans), recreational users, and recent migrant commercial 
harvesters in some regions. For example, the annual influx of mostly Southeast 
Asians and Mexicans to the Pacific Northwest region have so far encountered 
problems of racism, language (since most of them are war refugees from 
Southeast Asia they speak little or no English), firearms violations, and gang 
attacks at pickers' camps. The knowledge of conflicts among harvesters is 
relevant to this study because it is important for the administrators and field 
workers to understand the potential problems they might encounter with the 
influx of harvesters from different cultures. 
II.7.0 Assessment of NWFPs in the United States 
NWFPs are found all over the United States but the level of utilization 
differ from region to region. In most parts of the country NWFPs are used on 
subsistence basis. Commercial harvesting of NWFPs is, however, reported in the 
Pacific Northwest and other parts of the country (Schlosser and Blatner 1995a). 
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This section groups NWFPs found in the United States into wild edible 
mushrooms, forest botanicals, wild fruits, greenery and floral products, cones, 
pine straw, and ginseng. 
II.7.1 Wild Edible Mushrooms 
Mushrooms are the edible parts of fungi. They live on dead or decaying 
organic materials called saprophytes (Molina et al. 1997). When conditions are 
favorable the mycelia form buds that grow into the edible part called a 
mushroom. Some wild mushrooms are poisonous, hence correct identification is 
very important. 
There are three groups of mushroom harvesters in the US, namely, 
subsistence, recreational and commercial (Love and Jones 1997). Love and Jones 
define this group as those who pick mushrooms for household consumption. 
The second group, recreational harvesters, are usually urban dwellers who pick 
mushrooms just for fun. Even though recreational pickers consume what they 
harvest, it is not usually part of the household budget. Some recreational pickers 
are organized into mycological associations. They have been very effective in 
passing laws and enacting regulations that monitor commercial harvesting of 
mushrooms (Love and Jones 1997). The third group, commercial harvesters, on 
the other hand, are either recent immigrants from Southeast Asia or locals 
(mostly Euro-Americans) who pick mushrooms to supplement their income 
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(Blatner 1997). An increasing number of Hispanics are also involved in wild 
mushroom picking (Love and Jones). In one study, Blatner (1997) found also that 
about 25 percent of mushroom pickers in the Pacific Northwest are either on 
welfare or unemployment benefits. 
There are 25 to 30 wild mushroom species harvested on a commercial 
basis in the Pacific Northwest (Blatner 1997). Among these mushroom species, 
only a few are considered of very significant commercial value. They include 
morels, chanterelles, boletes, matsutake, hedgehog, and Oregon black truffle. 
The commercial harvesting of mushrooms is a multi-million dollar 
industry in the US, especially in the Pacific Northwest region. For example in 
1992 wild mushroom harvests contributed about $41 million to the economies of 
the state of Washington, Oregon and Idaho (Schlosser and Blatner 1995a). 
American mushrooms are exported primarily and have niche markets in 
European countries such as Germany, France and Italy, and also in Japan. For 
example, chanterelle mushrooms have a large market in Europe (Table II. 1), 
where they are considered a traditional delicacy. Matsutakes on the other hand, 
are exported to Japan. 
On the local scene there are no reliable data on income derived from wild 
edible mushroom harvesting. This is because wild edible mushroom harvesting 
is considered an underground industry where transactions are only in cash 
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(Foster 1997). Table II.2 shows that in 1990, Washington State earned over one 
million dollars in the mushroom business. In 1992, about 10,400 harvesters 
supplied $20.3 million worth of mushrooms from the Pacific Northwest. In 
addition, 520 people were employed at the buying and processing levels 
(Schlosser and Blatner 1995a). 
Matsutake (Tricholoma magnivelare) mushrooms are found in North 
America. This mushroom resembles Tricholoma matsutake, found in Japan, Korea 
and China (Mater Engineering, Ltd. 1992). In the U.S., the matsutake mushroom 
is most abundant in Washington, Oregon, and northern California (Molina et al. 
1993). Before being harvested on a commercial basis, matsutake were initially 
collected for subsistence purposes by Japanese living in the U.S. (Kinugawa and 
Toranobu 1978). In 1992, a total of 825,647 lbs of matsutake were harvested in 
Washington, Oregon and Idaho (Schlosser and Blatner 1995a). 
As shown in Table II.3, Japan imported an average of 4 percent of its total 
matsutake mushrooms from the U. S. between 1988 and 1990 ( Schlosser and 
Blatner 1995b). Matsutake mushrooms were also collected by Native 
Americans in the U. S. for many years. They have been a popular source of extra 
income for other Americans since the 1980s. 
Chanterelles /Caatitharellus cibarius/ are mostly found in areas with 
temperate forests. The vegetation and climatic conditions of the Pacific 
Northwest, Northern Midwestern and Northeastern United States makes 
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Table II.2. Total Quantity and Value of Wild Mushroom Harvests in the State of 
Washington, 1989 - 1990 and 1992 
Mushroom Type 1989 1990 1992 
lbs. US$ lbs. US$ lbs. US$ 
Matsutake 2,600 35,075 106,327 602,530 275,657 - 
Boletes 4,060 24,315 15,799 122,655 63,992 - 
Chanterelles 248,850 586,355 271,530 437,922 553,634 - 
Morels - - - - 78,702 - 
Total 255,510 645,745 393,656 1,163,107 971,985 - 
Source: Molina et al. 1993; Schlosser and Blatner 1995a. 
Table II.3. U.S. Matsutake Exports to 
Japan, 1988-1990 
Year Total % of Japan's 
Pounds Imports 
1988 197,946 5% 
1989 264,366 4% 
1990 252,608 3% 
Source: Mater Engineering, Ltd. 1992. 
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it conducive for the natural growth of this mushroom (Mater Engineering Ltd. 
1992). Chanterelles are also found in Eastern Canada, and Europe. Europe is a 
major market for chanterelles in the world. Between 1981 and 1983 an average of 
7.1 million lbs. of chanterelles were imported by Germany alone. 
In 1992, Washington state and Oregon supplied a total of 1,135,174 
million lbs. of chanterelles. The United States exports about 41 percent (Table 
II.l) of its total chanterelle production. Chanterelles are either sold fresh, brined 
or dried. 
Morels /Morchella esculeiita/ are found in the temperate regions of the 
world. Unlike other mushrooms, Morels can be cultivated indoors under 
controlled conditions. Morels are usually found in early spring. In 1992, over 
one million pounds of morels were harvested in the states of Washington, Idaho 
and Oregon (Schlosser and Blatner 1995a). Morels enjoy a good market in the 
U.S. As shown in Table II. 1, more than half of the morels harvested remains in 
the domestic market. The demand for morels is relatively high in both Asia and 
Europe (Table II. 1). Generally the demand for morels is high during the 
harvesting season (Mater Engineering, Ltd. 1992). 
Boletus /Boletus edulis/ are temperate forest mushrooms which grow in 
association with specific tree species. Attempts to domesticate the boletus has so 
far not been successful (Thomas and Schumann 1993). Even though the boletus is 
found in almost all states in the U.S., the largest supply comes from the Pacific 
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Northwest. About 40 percent of boletes are exported to European countries 
(Table II.l). France is the largest importer of boletus (Schlosser and Blatner 
1995a). Like the morel mushroom markets, the boletus also has a niche regional 
market in the U.S. As shown in Table II.l, 42 percent of the boletes is sold in the 
domestic mushroom market. 
The Oregon black truffle is harvested on a small scale, but commands a 
very high commercial value. For example in 1992 the mushroom was sold for 
$77/lb. 
n.7.2 Forest Botanicals. 
Forest botanicals are used globally for culinary, medicinal, and 
pharmaceutical purposes. Below is a brief description of these uses. 
Culinary: For centuries, forest botanicals have been used for culinary 
purposes. Forest botanicals have been used as herbs, spices, edible greens, and 
food preservatives (Table II.4)(Thomas and Schumann 1993). 
The United States imports 10 times more forest botanicals than it exports 
(Thomas and Schumann (1993). This implies that there is a high demand in the 
United States for botanicals. Wild botanicals are usually marketed through 
health food and grocery stores, restaurants, by mail and most recently the 
Internet. 
Table II.4. Forest Botanicals Used for Culinary Purposes 
Spices and Herbs Edible Greens, Roots/Tubers 
Aspen leaves Amaranth 
Baby's breath Mustard 
Bay leaves Arrowhead 
Catnip Beebalm 
Celery Seed Sassafras 
Yerba santa Wild yam 
Source : Thomas and Schumann 1993 
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Medicinals and Pharmaceuticals : Forest botanicals (Table II.5) also provide 
great opportunities in the area of medicinals, pharmaceuticals and nutritional 
supplements. The 1990s has seen a resurgence of interest in traditional herbal 
medicine (Sheldon et al. 1997). As a result, wild forest botanicals occupy a 
growing niche market in the U.S. (Table II.5). For example, according to Sheldon 
et al. (1997), NWFPs serve as a major source of primary health care for about 80 
percent of the population of developing countries. In 1979, health food outlets 
sold $150 million worth of herbal teas in the United States (Farnsworth and 
Soejarto 1985). Over half a billion dollars worth of herbs were imported by the 
United States in 1980, an increase from $355 million in 1976 (Mater Engineering 
1993). By 1995, chain pharmacies also joined the lucrative herbal and dietary 
supplements market (Foster 1997). 
Some forest plants contain certain physical chemistries that are of interest 
to pharmaceutical companies worldwide. In 1985, about 40 plants were used as 
sources of drugs in the United States (Farnsworth and Soejharto 1985). For 
example, the active ingredient, taxol, is an extract from the pacific yew. 
Taxol is said to be effective against breast and ovarian cancer (Farnsworth 
and Soejharto 1985). Cascara is found in the Pacific Northwest. It is used globally 
as a laxative (Savage 1995). 
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Burdock Root 112,000 $ 5.50 $11.00 
Elder Flowers 10,000 $10.00 $ 20.00 
Motherwort HB 5,750 $ 8.00 $17.00 
Mullein Herb 74,800 $ 4.50 $12.00 
Plantain Leaf 46,800 $ 8.00 $ 14.00 
Violet Leaf 38,600 $ 10.00 $21.00 
Yellow Dock Root 56,000 $ 3.50 $ 8.00 
Blue Cohosh 48,000 $ 5.00 $17.00 
Blood Root 6,000 $ 7.50 $ 16.50 
Golden Seal Root 212,000 $ 27.00 $77.00 
May Apple Root 200,000 $10.00 $15.00 
Wild Ginger Root 2,000 $ 9.00 $19.00 
Wild Ginseng Root 10,000 $220.00 $250.00 
Wild Cherry Root 
J 
52,000 $ 4.50 $10.00 
White Oak Bark 26,400 $ 3.50 $ 10.00 
White Poplar Bark 7,200 $11.00 $ 20.00 
White Willow Bark 8,400 $ 4.50 $ 18.00 
Source: Mater Engineering, Ltd. 1994; Persons 1994. 
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Farnsworth and Soejarto (1985) reported that in 1973, 25 percent of all 
prescription drugs in the United States contained one or more natural plant- 
derived active ingredients. The international market for herbal medicines, 
however, has a potential of tremendously affecting the population of the 
medicinal plant species if sustainable harvesting techniques are not used 
(Sheldon et al. 1997). 
n.7.3 Wild Fruits 
The most common wild fruits and berries include wild blueberry 
{Vactinium anustifolium), huckleberry {Vactinium spp), gooseberries, currant, 
strawberries, blackberries, blackcaps and raspberries, mayhaws, pawpaw, 
crabapples, Oregon grape, chokecherries and persimmons (Thomas and 
Schumann 1993). Most fruits and berries are found in a specific geographical 
area. For example, mayhaws are found in the southeast and pawpaws in the 
Kentucky-Ohio area. For added value, some of these products are processed into 
jams, jellies, salad dressing, preserves, marmalade, or wines. The production 
and processing of some of the berries and fruits such as mayhaw (in Georgia and 
Louisiana), blueberries and huckleberries (in Montana) have grown into multi¬ 
million dollar cottage industries (Thomas and Schumann 1993). Now let us look 
at a brief description of some of these products. 
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Montana Huckleberries (Vacciniums globulare Rydb.): Huckleberries, in 
general, are found throughout the western United States at high elevations. The 
Montana huckleberry is generically not a huckleberry, but rather a blueberry 
(Stark and Baker 1992). Because of its unusual taste, it was earlier identified as 
huckleberry. The western or Montana huckleberries are found in Montana and 
northern Idaho. They are plump, juicy, and bluish-black in color. Interest in 
huckleberries, both commercial and recreational, has increased in the early 1990s 
(Stark and Baker 1992). This is reflected in the annual huckleberry picking visits 
to northern Idaho by many retirees. Pickers can make from $12 to $18 a gallon 
(Thomas and Schumann 1993). Furthermore, huckleberry sales in Montana 
increased from $980,000 in 1990 to $1.53 million in 1996 (Jahrig et al. 1997) . 
There are 14 major huckleberry manufacturers in Montana. Huckleberry 
harvesting is now a source of income particularly for some ex-loggers in the 
region. 
Mayhaw: Mayhaw is a wild fruit that grows naturally in the U.S. 
Southeast. The fruit is used in making jellies, wines, marmalades, preserves, 
salad dressings, syrups, sauces and desserts (Thomas and Schumann 1993). The 
mayhaw jelly cottage industry in particular has been around for over a century, 
especially in Louisiana, Georgia, Alabama and Mississippi. 
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II.7.4 Greenery and Floral Products 
In the United States, the Pacific Northwest is said to be more active in the 
harvesting of floral greenery and botanicals for floral markets. Table II. 6 lists 
some of the more commonly harvested products for the floral market. 
Bear Grass /Xerophyllum teiiax/ and Salai/Gaulterin shallow/ : Bear grass is 
used in the floral industry and also by Native Americans and Asians in the U.S. 
to make baskets. In 1991, the average monthly sales of nine bear grass 
wholesalers was $1900, a $300 increase from 1990 ( Mater Engineering, Ltd. 
1992). Bear grass has a great potential as a major source of income since it is now 
frequently used in floral arrangements in both domestic and foreign markets. In 
1989, harvesters of bear grass were paid $11.5 million (Schlosser et al. 1991a). 
Even though Native Americans, historically, have used salai berries to 
make syrup, it was classified by timber managers as a weed. Today, salai is not 
only used in bouquets, but the berries are used in making jellies, jams and even 
wine (Mater Engineering, Ltd. 1992). Salai is an evergreen plant that grows best 
under the semi-full canopy of forest trees. 
Sword Fern (Polysticitm munition) production is concentrated mainly in 
the Pacific Northwest region. It is probably one of the most commonly 
harvested ferns. Sword ferns are used in floral arrangements. 
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Table II.6. Commonly Harvested Forest Floral and 
Greenery Products in the U.S. for Commercial Markets 
Agave stars Deer tongue Manzanita Rhododendron 
Alder tops Dogwood Mistletoe Salai 
Baby's breath Dragonwood trees Mountain 
hemlock 
Scotch broom 
Birch tops Dwarf Oregon- 
grape 
Mountain laurel Smilax 
Bittersweet Evergreen 
huckleberry 
Ocotillo stems Spanish moss 
Blueberry Fir boughs Oregon boxwood Sphagnum moss 
Brittlebrush Galax Pachistima Spruce boughs 
Cattails Gopherwood Palmetto spears Sumac 
Cedars Holly Pepper berries Sword & long fern 
Cedar boughs Ironwood tops Peppergrass Teasel 
Chaparrals Leucothoe Pine boughs Vine maple 
Club moss Lotus pods & seeds Princess pine Wax myrtle 
Creosote Stems Magnolia Pussy willow White birch bark 
Source: Thomas and Schumann (1993); Mater Engineering, Ltd. (1992) 
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The evergreen huckleberry (Vaciniwn ovatum) is a coniferous forest 
plant. The leaves are used for floral arrangements and are sold in both domestic 
and international markets. The leaves of the huckleberry are harvested from July 
through September (Mater Engineering 1992). 
Moss, Boughs and Scotch Broom: Angel hair moss and antler moss are 
the few varieties of moss that are sold commercially. They are found primarily in 
swampy areas and are best harvested in the summer. Varieties are found in 
swampy areas and are best harvested dry in summer. In 1991, the price for moss 
ranged from $0.50 - $2.00/lb (Table II.7). 
Due to the high demand for boughs in the Pacific Northwest, boughs of 
almost every evergreen tree in that region are harvested (Thomas and 
Schumann 1993). Some of these trees include Pacific silver fir, noble fir, Douglas 
fir and Oregon boxwood. In 1991, the average price of noble fir was $0.32/lb. 
Scotch broom is generally used by florists all over the country and has, 
therefore, developed a steady market. It is an evergreen plant and grows up to a 
height of 10 feet. In 1991, a pound of scotch broom was $0.32 (Table II.8). 
11.7.5 Cones 
Cones are used for a variety of products namely scented fire starters, 
baskets, candle holders, Christmas tree ornaments, floral arrangements, wreaths 
Table II.7. Buyers' 1991 Prices of Speciality Forest Products. 
Item $/Ib $/Bunch $/ Piece 
Beargrass 1.30 0.65 
Salai 1.00 0.90 
Ferns 






Angel hair 2.00 
Antler 2.00 
Boughs 
Noble fir 0.32 
Cedar 0.17 
Source: Thomas and Schumann, 1993. 
Table II.8. Cone Prices in the Pacific Northwest in Fall 1991 
Type of Cone $/lb Type of Cone $/ lb 
Alder 1.80 Knobcone pine 0.12 
Hemlock 1.50 Lodgepole 0.40 
pine 
Giant 1.80 Longleaf pine 0.20 
Sequoia 0.60 Penderosa 0.38 
pine 
Incence cedar 1.80 Sugar pine 0.53 
Western redcedar 1.50 White pine 0.70 
Douglas-fir 0.30 Black spruce 0.70 




Jeffrey pine 0.18 Sitka spruce 0.65 
KMX pine 0.45 White spruce 0.53 
Source: Thomas and Schumann 1993. 
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and potpourri. The marketable cones are mainly from Douglas fir, redwood, 
hemlock, black and white spruce and the pine family. 
Ponderosa pine cones are very popular in the floral industry (Blatner 
1995). Generally, larger cones are preferred in the wreathing industry, while 
potpourri manufacturers use smaller ones. Cones are not only used as 
décoratives, but they also are harvested for seeds. The amount of seed cones 
purchased is usually a determinant of the amount of timber to be harvested in 
that period of time (Thomas and Schumann 1993). 
There are four niche markets for decorative cones in the United States. 
They include Tennessee, Minnesota, the East Coast and California. Table II.8 
shows a price list of cones in the Pacific Northwest for 1991. 
II.7.6. Pine Straw 
Pine straw is a naturally occurring product of the southern pine tree. Pine 
trees shed their needles which turn brown after two years. This occurs 
throughout the year, but the greatest needle fall is from September through 
December ( Mills and Robertson 1991). The best time to rake the needles, 
however, is in winter and early spring. 
With the increasing popularity of natural landscaping, pine straw has 
become one of the most widely used mulches for residential, industrial and 
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highway landscape projects in the U.S. South (Thomas and Schumann 1993). The 
procurement harvest of slash and longleaf pine species is widely done since they 
are perceived to produce good straw for baling. Fine needles are also used by 
native Americans in native basketry. 
The leading producers of pine straw include North Carolina, Georgia and 
Florida. According to Mills and Robertson, in North Carolina over 100 people 
were involved in pine straw businesses with over 20,000 employees and annual 
sales of $10 million in 1985. By 1987, the pine straw industry was estimated to 
be over $50 million in North Carolina (Anonymous 1989). Louisiana's pine 
straw industry was said to have a $100 million market potential. The pine straw 
industry in the whole south was estimated to have an annual sale of over $150 
million (Morris et al. 1992). 
II.7.7 Ginseng 
Ginseng is one of the most valuable plants in the world. There are about 
twelve different ginseng species. Due to their perceived exceptional curative 
properties, the American ginseng (Pnnax quinquefolinni L.) and the oriental 
ginseng (Pnnax ginseng) are the most valued ginseng species. American ginseng 
grows naturally in the eastern half of North America. From southern Canada to 
Alabama in the U.S. south (Figure 1). The oriental ginseng is found in Northeast 
Asia (Persons 1994). Contrary to the report that American ginseng was 
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Figure 1 
Natural Occurence of Ginseng in the United States 
[ Wild Ginseng 
Source: Persons (1994) 
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first discovered in New England in 1750 (Persons 1994), it is believed that the 
Native Americans used ginseng long before the arrival of the Europeans to 
North America (Duke 1989). 
One of the meanings of the Chinese characters for "Jen Shen" is essence of 
man (Evans 1985). This is because the ginseng root is sometimes shaped like a 
man with thighs and often with genitals (Persons 1994). Based on Chinese 
philosophy, the ginseng root has been used as an aphrodisiac for over 4000 years 
(Duke 1989). The scientific name for ginseng is Pannx spp., meaning cure-all or 
panacea. Hence, ginseng is used to treat a variety of ailments such as impotency 
and weight loss. 
The high demand for wild American ginseng in the Orient resulted in its 
unsustainable harvesting in the United States. By the 1880s, wild American 
ginseng had already become relatively scarce. To maintain an equilibrium in the 
ginseng market, attempts were made in the early 1900s to cultivate the product 
(Persons 1994). In the 1990s, ginseng is even cultivated outside its natural 
habitat. As of 1974, states are required to monitor the quantity of ginseng 
harvests (Table II.9) in reports to the U. S Fish and Wildlife Service. 
Wild American ginseng is valued above cultivated ginseng for three 
reasons: (1) its close resemblance to the Oriental ginseng (according to Duke 
(1989), it is very difficult to tell the two species apart); (2) wild American ginseng 
has grown without any human manipulation (Persons 1994); and (3) age, plays a 
Table Ü.9. Certified American Ginseng For Export 
Year Cultivated Wild Total 
(lbs of dry roots) (lbs of dry roots) 
1978 n.a1 19,098 19,098 
1979 n.a 45,369 45,369 
1980 n.a 47,303 47,303 
1981 n.a 117,384 117,384 
1982 n.a 139,802 139,802 
1983 n.a 99,702 99,702 
1984 n.a 137,892 13,7892 
1985 n.a 144,244 144,244 
1986 1,085,016 113,176 1,198,192 
1987 1,137,324 92,060 1,229,384 
1988 1,058,063 57,654 1,115,717 
1989 1,379,357 107,217 1,486,574 
1990 1,372,869 129,027 1,501,896 
1991 1,188,007 128,440 1,316,447 
1992 1,652,002 159,197 1,811,199 
1993 1,407,878 101,542 1,509,420 
1994 1,275,120 125,153 1,400,273 
1995 1,636,638 129,856 1,766,494 
1996 1,134,422 144,158 1,278,580 
Source: U.S. Fish and Wildlife Service (unpublished). 
1 n.a = not available 
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major role in pricing ginseng. This is because it is commonly believed that the 
older a ginseng root the more curative ingredients it has. Historically, American 
ginseng has experienced cycles of booms and troughs. It experienced a boom 
from 1880 to 1903 and took a down turn in 1904. By the late 1920s the ginseng 
trade had virtually collapsed (Persons 1994). In 1960s the ginseng trade picked 
up again and has since maintained a steady growth. 
American ginseng is produced mainly for export. Between 95 to 97 
percent of the US ginseng supply goes to the Hong Kong market, where they are 
re-exported to other Asian countries (Foster 1997). As shown in Table 11.10, over 
2. 5 million pounds of ginseng was exported in 1989. In 1992 over $100 million 
was earned from the export of ginseng. The price of wild American ginseng 
reached as high as $500 a pound in 1995 (Foster 1997). 
II.8.0 Summary 
Even though NWFPs have contributed tremendously to mankind for 
centuries they only attracted much attention in the 1990s. The post-Earth Summit 
period has seen a significant contribution at all levels especially governments, 
researchers and universities. NWFPs seminars and conferences continue to be 
held on most continents. Different terminologies, such as non-wood forest 
products, non-timber forest products, minor forest products, to name a few, are 
used to describe forest products other than wood. 
46 










1978 280,946 19,558 
1979 283,209 18,908 
1980 503,121 36,909 
1981 361,526 29,482 
1982 381,910 33,752 
1983 239,725 12,590 166,480 16,144 
1984 148,467 10,008 298,066 25,011 
1985 883,023 29,563 139,400 12,523 
1986 774,757 22,218 138,100 11,453 
1987 1,171,407 36,219 101,646 11,667 
1988 847,067 38,300 203,443 18,875 
1989 2,359,537 54,300 141,017 12,144 
1990 2,199,468 69,755 149,015 13,347 
1991 1,292,686 62,075 132,844 24,452 
1992 1,664,723 80,102 221,062 24,452 
1993 1,579,018 57,490 153,528 21,770 
1994 2,145,452 49,969 230,006 25,707 
1995 1,552,342 44,905 358,265 31,457 
Source: U.S. Department of Commerce (various years). 
1 Data for 1978 through 1982 includes wild ginseng. 
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Like the terminologies, there is no universal consensus of what forest 
products other than wood should include. In this study, however, the term non¬ 
wood forest products was adopted referring primarily to wild forest products. 
The utilization of NWFPs is no longer a Third World issue, rather a global 
one. NWFPs will continue to play a major role in the daily lives of forest 
dwellers as a source of livelihood and also as a foreign exchange earner in some 
countries. But as demand for NWFPs increase, domestication will play a vital 
role in their continuous supply in the 21st century. 
In the following chapter a theoretical and empirical framework will be 
presented in order to first estimate the demand and supply of wild American 
ginseng, and second to assess its overall impacts on suppliers and consumers. 
CHAPTER III 
THEORETICAL AND EMPIRICAL FRAMEWORK 
The primary objective of conventional forest management in the United 
States is to maximize saw timber and pulpwood production. Thus, it seemed at 
least in the past, forests had little economic value unless they were exploited for 
timber. Sustainability, however, has become one of the major objectives of forest 
management in the United States in the 1990s. This has led to the consideration 
of other values such as NWFPs. 
Given the fact that the values of timber and timber products are 
determined in a formal market economy, economic researchers have always 
been able to develop quantitative methods to facilitate in the analysis and 
prediction of future trends in the wood products market since the 1950s 
(Buongiorno 1996). On the other hand, the complex and informal nature of most 
NWFPs markets present several challenges in predicting consumer and producer 
behavior. 
In recent years, the cost - benefit analysis and net present value 
approaches have been utilized in an attempt to understand the value of NWFPs. 
Some quantitative work has been completed on mostly non-market forest 
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commodities such as recreation. The most commonly used methods are the 
Travel Cost Method (TCM) and the Contingent Valuation Methods (CVM) 
(Mattsson and Li 1980). 
TCM is based on the assumption that the implicit value that people place 
on unpriced natural resources can be inferred from the amount of money they 
are prepared to spend, and the value of time incurred, to visit those nature sites. 
TCM was originally developed to value the US national parks and for pricing US 
water quality. TCM works best for well-defined assets that travel significant 
distances. For example, Markstrom and Donnely (1988) used the TCM to 
estimate the value of trips made to cut Christmas trees in northern Colorado. 
CVM is based on a hypothetical market scenario. In other words, it 
involves asking people what values they would place on environmental or non- 
market commodities. Questions in a CVM study are, for example, "How much 
would you be willing to pay to secure some environmental improvement?" and 
"What would you be willing to accept in compensation for environmental loss?" 
Since CVM is based on hypothetical markets, it would be difficult to determine 
whether the willingness to pay will actually be backed by the ability and 
readiness to pay in a real scenario. However, due to its flexible nature, CVM 
tends to be the most widely used among the two techniques. In Zimbabwe, 
Campbell (1994) used the contingent value method to estimate the value of the 
forests. 
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In recent times, researchers have mostly concentrated their efforts on the 
issue of the value of NWFPs especially in developing countries (Chopra, 1993; 
Godov et al. 1993; Abeygunawardena and Wickramsinghe 1992). Chopra (1993) 
used a variety of measures (change in productivity, alternative technology and 
opportunity-cost of labor-time) to estimate the economic value of NWFP and 
environmental services in India. 
This study, however, intends to use demand and supply analysis to 
examine the value of NWFPs. To accomplish this task, the Price Endogenous 
Linear Programming System (PELPS III) was adopted as a modeling tool for the 
following reasons: (1) the endogenous price reflects the balance between all 
demand and supply forces within and outside a given industry; (2) it reflects the 
regional character of the industry; and (3) the model can reflect 
interrelationships between different products within the same industry 
(Boungiorno 1996). This model has been used not only in the forest industry, but 
also in a number of agricultural and natural resource sectors. 
This chapter first examines the theoretical model of demand and supply 
for forest products. Then, the empirical model for examining the relationship 
between demand and supply of a NWFP, wild American ginseng, is presented. 
III.l.l Demand and Supply Functions 
This study will analyze the market for wild American ginseng using 
demand and supply functions. The basic economic theory of demand and 
supply rests on the assumptions that producers and consumers seek to maximize 
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utility and profit, respectively. As a result, the price of a good is a major 
determinant in the decision-making process of the producer and the consumer. 
Often the general demand and supply models are expressed as follows: 
Demand: 
Dt = fi(Pdl,I,,Xh...Xn,,Ud) (1) 
Supply: 
St - g(Ps,,Y\,...Yn,,Uu) (2) 
The quantity of a good demanded, Dt, is a function of the price of the 
good paid by consumers, P<*, income of consumers, I,, and other relevant 
demand shifters (Xi/...X«,). On the other hand, the quantity of a good supplied, 
S,, is a function of the price of the good received by producers, P» , and other 
relevant supply shifters (Y1/...Ym). Udt and Ustare error terms ( McKillop 1967). 
The demand and supply relationships have always been relevant in 
understanding the economics of all forest products. In several studies 
(Buongiorno 1978; Kumar 1985; Little 1976; McKillop 1967), the demand and 
supply model has been used to demonstrate the relationship between the 
demand and supply of wood and wood products. This is also relevant to the 
non-wood forest products sector. However, the application of some fundamental 
economic principles on NWFPs has been limited due to their informal market 
structures. Most NWFPs are seasonal and are usuallv consumed on a subsistence 
J 
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basis. Some of these products are sometimes sold for cash or exchanged for 
other products in small and remote areas. Gathering data for most NWFP is 
therefore very difficult if not impossible. The few products that have limited and 
incomplete data are usually traded in larger or international markets. These data 
are collected by different interest groups and are sometimes not reliable. 
III.2.0 Empirical Specification 
The specifications of the demand and supply of Wild American 
Ginseng are found in equations 3 and 4. 
The price of wild American ginseng roots paid by consumers (Pit ) and the 
price received by harvesters (PiX ), in common with all demand and supply 
functions, are the dominant factors of the quantity of wild American ginseng 
demanded and supplied in all markets. Other variables that are assumed to 
influence the extraction and consumption of wild American ginseng products 
include per capita income (Persons 1994), price of cultivated American ginseng 
and the unemployment rate (Goldberg 1992). 
The demand for and supply of wild American ginseng is specified in a 
log-linear (natural log) form: 
Du - ao + a\Vu + aiY„ + + s\ (3) 
Sjt = fio + j3\Pu + fiiUjt + si (4) 
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where 
Du = log total quantity of wild American ginseng root demanded in 
region i (i = Hong Kong, Other countries ) in year t 
(t =1978... 1996), 
Sjt = log total quantity of wild American ginseng root supplied in region 
j, in year t, (j = U.S. northeast, U.S. southeast), 
P,/ = log real price of wild American ginseng root paid by consumers in 
region i, in year t, 
P/f = log real price received by harvesters in region j, in year t, 
KK = log real price of a substitute (cultivated ginseng ) in region i, in year 
t, 
Yu = log per capita income in region i, in year t, 
Ujt = log unemployment in region j, in year t, 
Ei, £2 = error terms. 
With respect to demand for wild American ginseng, the prices of ginseng 
roots and ginseng end-products are assumed to be determined in a competitive, 
international market scenario. The higher the price, the lower the quantity of 
wild American ginseng demanded, assuming other things remain constant. 
Thus, relationships between demand and the price paid by consumers is 
expected to be negative (a\ < 0). 
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The income of consumers is often a very important determinant of the 
quantity of NWFPs demanded. Although Chopra (1993) reports that in 
developing countries the consumption of NWFPs decreases as income increases; 
in this study, consistent with Persons (1994), it is hypothesized that consumers in 
developed economies will demand more ginseng as their income increases. 
Hence, income is expected to affect demand positively (a2 > 0 ). 
Cultivated American ginseng is assumed to be a substitute to wild 
American ginseng. Hence, an increase in the price of cultivated ginseng will 
result in an increase in the quantity of wild American ginseng demanded. That 
is, the price of cultivated American ginseng is expected to have a positive sign 
(«3 > 0). 
On the supply side, the price of ginseng is an important factor in the 
decision of harvesters to harvest wild American ginseng. The higher the price 
producers can receive, the more people will harvest wild ginseng. Hence, the 
relationship between supply and the price received by harvesters is expected to 
be positive (J3i> 0). 
In general, when job opportunities are scarce, people living in forest areas 
tend to harvest more of NWFPs. It is assumed that the higher the unemployment 
rate the more people will go into the forest to harvest wild American ginseng, as 
found by Goldberg (1992) in the Pacific Northwest, thereby increasing the 
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quantity supplied. The relationship between supply and unemployment rate is 
expected to be positive (/3i > 0). 
Note that a\ is the own price elasticity of demand, on is the elasticity for 
gross domestic product per capita, and cn is the elasticity for the price of the 
substitute. /7i is the own price elasticity of supply for wild American ginseng 
and fh represents the elasticity of unemployment. Among these elasticities 
(ai,ai,a3,/?i,and fii) of demand and supply, only price elasticities will be used 
as inputs into the following application. 
III.2.1 Price Endogenous Linear Programming System (PELPS ED 
The Price Endogenous Linear Programming System, PELPS III (Zhang et 
al. 1993), is a "general microcomputer system" that evolved out of the PAPYRUS 
model (Gilless and Buongiorno 1987). PELPS III combines econometric, price- 
endogenous linear programming and system dynamic programming methods to 
solve spatial and sector equilibrium problems and also to make projections. 
Generally, PELPS III has two phases - a static phase that combines 
econometric and price-endogenous linear programming techniques to solve 
short-term equilibrium problems for a given base year, and a dynamic phase 
which employs a recursive programming method to make annual projections 
based on the short-term equilibrium. 
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PELPS III is the fourth generation of the PELPS series which includes 
PELPS (Gilless and Buongiorno 1985), PELPS II (Calmels et al. 1989), and PELPS 
II PLUS (Zhang et al. 1990). PELPS III has been used to simulate the North 
American pulp and paper industry (NAPAP) and the North American Solid 
wood (NASAW) sector. Furthermore, Zhang et al. (1993) assert that with suitable 
data it can be applied to other sectors of the economy. 
III.2.2 Model Structure 
PELPS III arrives at an equilibrium solution by maximizing the total 
surplus (consumer surplus plus producer surplus) or "net social payoff' 
(Samuelson 1952) throughout the given sector in a given base period. This 
equilibrium solution is computed by subtracting the sum of the total area under 
the supply curves, the transportation and manufacturing costs from the total 
area under the demand curves, subject to a material balancing constraint. This 
gives the equilibrium prices and quantities for each commodity produced, 
transported, and consumed in all regions. The equilibrium solution is therefore 
interpreted as a point where both consumers and suppliers benefit from trade. In 
other words, welfare is achieved at the equilibrium. 
In general, the objective function of the PELPS III in the static phase as 
suggested by Zhang et al. (1996) is: 
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Dik Dik 
MaxZ = JPik(Dik)dDik - ^ j* P,k(Sik)dS:k - I Tijkdijk ^ }ikflx/TJikfx (5) 
ik o ik o JA'/2V 
where: 
Z is the "net social payoff' 
Pik is the price expressed in a common currency in region i for commodity k 
Dik is the quantity demanded in region i for commodity k 
Sik is the quantity supplied in region i for commodity k 
Tijk is the quantity transported from region i to region j of commodity k 
Yikpx is the quantity manufactured in region i of commodity k using 
process p and input mix x 
mjkpx is the cost of manufacturing in region i of commodity k using 
process p and input mix x1 
dkij, the cost of transporting a commodity (k) between regions i and 
j, equal to the sum of the freight cost and the import and export ad- 
valorem taxes. 
Constraints: 
In the static phase of PELPS III, the short term equilibrium solution 
requires that the supply of a commodity must balance the demand of that 
1 The cost of manufacturing includes the cost of physical processing of 
commodity k plus the sum of the cost of transporting all inputs into product k 
and the shipping cost within the region. 
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commodity in each region. In other words, the inflow of a commodity must 
balance the outflow. This constraint is expressed as: 
^ , Tjik + Sjk + ^ ' Yikpx — D^ — 'y UiknpyYinpy ~ /ijk > 0 Vi, (6) 
j p* m j 
where Sjk is the supply of commodity k in region j, D* is the demand of 
commodity k in region i, the manufacturing coefficient aiknpv is the amount of 
commodity k needed to manufacture one unit of commodity n, in region i, by 




&.<= (a*.'Px )“XgjX£,X£ St,, (9) 
S„<S", (10) 
where: 
t refers to the current period; 
Dlik and S]
!
k are the lower bound of demand and upper bound on supply, 
respectively, of commodity k; 
et is the exchange rate value of the currency of region i per unit of the 
common currency; 
Ptk and Pjk refers to the price of commodity k in region i and j; 
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Xuk, Xljk and Xm are demand shifters; 
oik, 5jk, Tik and aik are the demand elasticities; 
Ajk, pik, <j>,k and julk are the supply elasticities; and 
?]:k and Çjk are partial adjustment coefficients on the lagged dependent 
variable of quantity demanded and supplied, respectively. 
Other key constraints used in the PELPS model include capacity 
limitations on production and the proportion of recycled content limits on 
demand and supply quantities. 
Finally, in the static phase, PELPS provides two short- term equilibrium 
solutions (primal and dual). The primal solution gives the quantities demanded, 
supplied, manufactured and transported. The dual solution on the other hand, 
gives the equilibrium prices, P*k and P*k, which are also the shadow prices in 
the demand and supply constraints (equations 7 - 10) for each region and 
commodity. The dual solution also provides shadow prices for manufacturing 
capacity. 
Note that when the equilibrium solution is attained, the price in any of the 
demand regions is equal to the price at any of the supply regions plus 
manufacturing cost and transport cost (Zhang et al. 1993). 
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III.2.3 Stepwise Approximation of Demand and Supply 
In the objective function (5), the demand and supply functions are 
nonlinear. To solve these nonlinear functions, the PELPS system uses stepwise 
approximation to linearize the demand and supply curves so that the spatial 
equilibrium can be computed efficiently by linear programming (Zhang et al¬ 
ms). 
In the stepwise approximation method, the PELPS system divides the 
nonlinear curve of demand (supply) into 1 to 26 steps. The aggregate of the 
solutions of these steps results in a linear estimation of the nonlinear function. 
Note that the larger the number of steps the more precise is the linear estimation 
of the curve. The system also divides the nonlinear curve into minimum and 
maximum points and then finds the solution within that range. The solution 
range chosen for this study is 0.99 (maximum) and any area outside the solution 
range will result in an unbounded solution. 
III.3.0 Data 
Initially, this study was intended to examine the demand and supply of 
NWFP in the United States. But given the informal nature of the industry the 
study faced many problems, including data availability. Unlike the main stream 
economy, data for onlv a verv few NWFPs have been collected over the vears. 
Even with these few products the data are still inadequate and sometimes lack 
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credibility. Wild American ginseng was chosen as the NWFPs commodity for 
this study because it is traded in international markets, therefore, data are 
readily available and credible. As it will be shown later, nevertheless, the 
American ginseng industry has also data limitations. 
ffl.3.1 Description of Data 
The U.S. Fish and Wildlife Service (FWS) provides data for both wild and 
cultivated ginseng harvests and production by states. In 1977 states were 
required to report certified ginseng for export to the FWS; thus, the reason for 
the availability of state ginseng data from 1978. The U.S. ginseng market is 
defined by two supply regions and two demand regions. The supply region was 
divided into the U.S. northeast and U.S. southeast (Table HI.l). States located in 
these areas that reported the quantity of wild American ginseng to the FWS were 
used for these two regions. 
Supply Regions: 
Data for the supply regions, U.S. Southeast and U.S. Northeast, are 
subtotals of the quantity of ginseng harvested by the states that fall within each 
region. An average of 25 percent of wild American ginseng was supplied by the 
U.S. Northeast from 1978 to 1996 (Table III.2). Although the FWS began keeping 
documents of wild American ginseng in 1978, the U.S. northeast reported data 
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Table III. 1. Supply Regions, by State, of Wild American Ginseng in the U.S. 








New York North Carolina 
Pennsylvania Tennessee 
Vermont Virginia 
Wisconsin West Virginia 
Source: U.S. Fish and Wildlife Service 
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starting only from 1981 (Table III.2). One possible reason is that initially states 
were not obliged to report the ginseng harvests. However, for the purpose of this 
study data for the 1978 -1982 period had to be interpolated (Appendix la). Data 
for the quantity of wild American ginseng certified for export in the U.S. 
southeast were also obtained from the U.S. Fish and Wildlife Service. 
Unlike the U.S. Northeast, this region had a complete data set for the 
1978 - 1996 period. The U.S. Southeast supplied on average 75 percent of the 
total quantity of wild American ginseng over the study period (Table III.2). 
Encouraging dealers to talk about ginseng prices was one of the 
difficulties encountered during the data gathering process. The dealers 
explained that it was against federal law to discuss prices during the off-season. 
As a result, a short set of data for domestic prices for wild American ginseng 
reported by Scott Parsons (1994) was used. The data for 1978-1982 were 
interpolated using the average rate of the 1983 - 1987 period, with the 
assumption that current events are a continuation of past events. 
Data for the 1994-196 period were extrapolated using the average rate of 
change calculated from the 1989 -1993 period prices, assuming that current 
events will continue into the future. The historical price data were then 
converted to real terms using the U.S. producer price index (IMF 1996; 1998) 
(RPWAG in Appendices la and lb). 
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Table III.2. Quantity of U.S. Ginseng Certified For Export 
and Proportion by Region 
Year U.S. Total Proportion from Proportion from 
(Pounds) U.S. Northeast U.S. Southeast 
(%)' (%) 
1978 19,098 - 100 
1979 45,369 - 100 
1980 47,303 - 100 
1981 117,384 28 72 
1982 139,802 33 67 
1983 99,702 16 84 
1984 137,893 27 73 
1985 144,244 28 72 
1986 113,176 26 74 
1987 92,060 27 73 
1988 57,654 33 67 
1989 107,217 36 64 
1990 129,027 41 59 
1991 128,440 26 74 
1992 159,197 32 68 
1993 101,542 37 63 
1994 125,153 27 73 
1995 129,856 29 71 
1996 144,158 29 71 
252 752 
Source: U.S. Fish and Wildlife Service. 
'Data for 1978 - 1980 not available. 
2Average percent over the 1981-1996 period. 
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To calculate the regional unemployment rate, total state unemployment 
rates (Appendices la and lb) were used (USDOLa, various years). The wage rate 
was tested as an explanatory variable and later dropped due to a high 
correlation between wage and unemployment. 
Demand Regions: 
Initially, data on U.S. consumption of American ginseng were defined as 
apparent consumption. Estimates of apparent consumption resulted in 
unacceptable values which reflected perhaps incompatible data sources for the 
variables. However, because over ninety percent of U.S. ginseng are exported 
(US Department of Commerce, various years), U.S. ginseng export data were 
used to create American ginseng demand regions, namely, Hong Kong and all 
other countries which import American ginseng from the U.S. After compiling 
the data into these two regions, it was realized that about 90 percent of the 
exports went to the Hong Kong market. 
In the demand region, data inconsistencies for the variables own price, 
GDP per capita and price of the substitute product were encountered. Before 
1983, quantity and value reports of American ginseng export data were divided 
into crude ginseng roots and advanced form. The number of categories 
expanded to three, namely, wild roots, and cultivated roots and advanced from 
1983 to 1988. However, the categories were reduced to two from 1989 to the 
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present (U.S. Department of Commerce, various years). The Department of 
Commerce data were reported in kilograms; however, to conform with the unit 
of reporting by FWS, the data were first converted to pounds. Since no reported 
export price could be found, a unit export price was calculated from the trade 
data. To calculate unit export prices for both wild and cultivated American 
ginseng, the total dollar value of exports was divided by the quantity of ginseng 
exported for the 1983-1996 period when the data were already divided into 
cultivated and wild ginseng. 
The data for 1978 through 1982 were interpolated as the average rate of 
change calculated from the 1983-1988 unit export prices. This calculation was 
performed for both the unit export price for wild and cultivated American 
ginseng in both Hong Kong and Other Countries (Tables III.3 and III.4). These 
unit export prices were then converted to real terms using the 
annual consumer price index (CPI) for Hong Kong and the annual average CPI 
in Other Countries. 
The annual quantities of American ginseng were also interpolated using the 
average rate of change method. Even though both annual quantities and values 
for the 1978 -1982 were available, they were not reported separate for wild and 
cultivated ginseng. Data for GDP per capita were calculated with data taken 
from the International Monetary Fund (IMF) financial statistics yearbook (1996 
and 1998) and the United Nations (UN) statistics (1988). With these data, 
Table III.3. Unit Export Prices of Cultivated 
and Wild American Ginseng in Hong Kong 
Year Unit Export Price of 
Cultivated Ginseng 
(U.S $) 
Unit Export Price of 
Wild Ginseng 
(U.S $) 
1978 411 941 
1979 43* 97* 
1980 451 991 
1981 471 1021 
1982 491 1041 
1983 51 107 
1984 67 87 
1985 33 94 
1986 28 88 
1987 31 116 
1988 45 85 
1989 22 91 
1990 33 83 
1991 53 104 
1992 50 119 
1993 37 144 
1994 23 114 
1995 30 89 
1996 22 78 
Source: U.S. Department of Commerce, various years. 
H978-1982 data are interpolated. 
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Table III. 4. Unit Export Prices for Cultivated 
and Wild American Ginseng in Other Countries 
Year Unit Export price of Unit Export Price of 
Cultivated ginseng Wild ginseng 
OJ.S. $) (U.S $1 
1978 801 51i 
1979 771 53* 
1980 741 551 
1981 711 57‘ 
1982 691 59‘ 
1983 66 61 
1984 44 59 
1985 34 70 
1986 32 97 
1987 31 89 
1988 45 64 
1989 27 109 
1990 35 64 
1991 27 84 
1992 38 63 
1993 31 133 
1994 27 81 
1995 24 75 
1996 26 66 
Source: U.S. Department of Commerce, various years. 
11978-1982 data are interpolated. 
Note: Other Countries include Canada, Singapore, Mexico, Taiwan, Malaysia, 
United Kingdom, Japan and Australia. 
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the gross domestic product per capita (GDPPC) were calculated for Hong Kong 
(Appendix Ic). Average GDPPC were calculated for Other Countries (Appendix 
Id) using 1987 as the base year. 
Due to lack of data availability, the unit export price for cultivated 
ginseng roots was also used as a proxy for the demand price. The unit export 
prices for cultivated ginseng roots were calculated with export data from the US 
Department of Commerce (various years) in 1987 prices. 
m.3.2. Data for PELPS (III) 
The primarv data for the static phase of PELPS III as shown in eqns. 5-10, 
are the base price, base quantity and price élasticités of demand and supply 
(Tables III. 5 and III.6). The elasticities are derived from econometric models 
(eqns. 3 and 4). Additional data are required for running the PELPS III model, 
namely, manufacturing and transport costs (Tables ÜI.7 and III. 8, respectively). 
Table III. 5. Price, Quantity and Price Elasticity of Demand 
DEMAND 
Region Price1 Quantity1 
($/lb) (lbs) 
Hong Kong 130 130,459 
Other Countries 72 36,024 
Table III. 6. Price, Quantity and Price Elasticity of Supply 
SUPPLY 
Region Price1 Quantity1 
($/Ib) (lbs) 
U.S. Northeast 154 16,010 
U.S. Southeast 154 83,692 
11983 actual data. 
Price Elasticity 
Price Elasticity 
These actual elasticities will be derived in Chapter IV, Empirical Results. 
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Table III.7. Estimated Manufacturing Cost1 for Cleaning and Storing Ginseng in 
the US Northeast and US Southeast Regions 
REGION 
Description US Southeast US Northeast 
Washing 1.28 1.28 
and drying (hrs/lb) 
x 
wage rate ($/lb) 3.25 5.20 




Energy ($/lb) 0.26 0.26 
Total Cost 4.81 7.31 
washing and drying ($/lb) 
Source: Persons (1994); International Monetary Fund (1996). 
‘All costs are 1987 US dollars. 
Table III. 8. Estimated Cost of Transporting a Pound of Ginseng 
Origin Destination Freight Cost 
(1987 $/lb) 
U.S. Northeast U.S. Southeast 0.73 
U.S. Northeast Hong Kong 5.78 
U.S. Northeast Other Countries 5.78 
U.S. Southeast U.S. Northeast 2.09 
U.S. Southeast Hong Kong 5.75 
U.S. Southeast Other Countries 5.75 
Source: U.S. Department of Commerce (1994) ; USDOT (1976); 
International Monetary Fund (1996). 
CHAPTER IV 
EMPIRICAL RESULTS 
The first part of this chapter reports the results of the econometric 
estimation of the demand and supply equations. The second part discusses the 
results of the PELPS estimation of the equilibrium price and quantity of wild 
American ginseng demanded and supplied. The PELPS model, as discussed 
earlier, uses the elasticities derived from the econometric model. 
4.1.0 Estimated Elasticities 
All the econometric equations in both demand and supply regions were 
estimated by the ordinary least squares (OLS) method for the 1978 -1996 period 
The demand model was represented by the demand equations for Hong Kong 
and Other Countries. The supply model was represented by US Northeast and 




The demand for wild American ginseng(QWAG) as specified in equation 
(3) in chapter 3, depends on its own real price (PWG), real gross domestic 
product per capita (GDPPC) in the demand region and the real price of 
cultivated American ginseng (PCG). For Ffong Kong, the OLS estimation of the 
log form yields these parameters: 




R2 = 0.67 (Adjusted R2 = 0.61) DW =1.29 
where the values in parentheses are standard errors. 
The coefficient of the PWG has the expected sign (-) and is statistically 
significant at the 5 percent level. This results means that a 10 percent increase in 
the real price of wild ginseng will result in a 9 percent reduction in the quantity 
of wild American ginseng demanded in the Hong Kong region. 
The coefficient of GDPPC had the expected sign and was statistically 
significant at the 5 percent significance level. The result suggests that a change in 
total real income will not affect significantly the quantity of wild American 
ginseng demanded in the Hong Kong region, assuming other things remain 
constant. 
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The coefficient of PCG had the expected sign but was statistically 
insignificant. There are two possible explanations for this outcome. First, re¬ 
exportation of cultivated American ginseng by Hong Kong and second, the 
belief that cultivated American ginseng is of less value as compared to wild 
American ginseng. 
OLS estimation of the demand equation for ginseng imported to other 
countries (OC) gave the following results: 




R2 = 0.48 (Adjusted R = = 0.38) DW =1.43 
The values in parentheses are standard errors. 
The coefficient of PWG has the expected sign (-) and is statistically 
significant at the 20 percent level of significance for a two-tailed test. This result 
indicates that a 10 percent change in the price of wild American ginseng will 
cause an 8 percent change in the quantity of wild American ginseng demanded 
in Other Countries, other things remaining constant. 
The coefficient of PCG had the expected sign (+) and was found to be 
statistically significant at 5 percent. This means that a 10 percent increase in the 
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price of cultivated American ginseng will result in a 7 percent increase in the 
quantity of wild American ginseng demanded in the OC region. 
The coefficient of GDPPC has the expected sign (+) but was found not to 
be statistically significant. One argument for such a result could, perhaps, be 
that the use of a simple average GDP per capita for countries with vastly 
different economic performances may not have fully captured the effect of 
income in this region. 
Supply Regions: 
The supply regions consist of the US Northeast and the US Southeast 
regions. In each region, the quantity of wild ginseng supplied (QWAG), is 
assumed to depend on own real price (PWG), and the unemployment rate 
(UNEMPL). As in the demand region, the OLS method was used to estimate the 
log-form of the parameters of both regions. The following results were obtained 
for the US Southeast region: 
QWAGSK = 6.0072 + 0.5299DPWG + 1.2129UNEMPU* 
(0.2235) (0.4446) 
R2 = 0.39(Adjusted R2 = 0.31) DW = 1.91 
The values in parentheses are standard errors. 
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Consistent with economic theory, all the coefficients have the expected 
signs. These results suggest that PWG and UNMPL influence the supply 
significantly of wild ginseng in the U.S. Southeast. The coefficient of the real 
price of wild ginseng (PWG) is statistically significant at the 5 percent level and 
the coefficient for UNEMPL is also statistically significant at the 5 percent level. 
This means, for example, that a 10 percent increase in the price (PWG) will result 
in a 5 percent increase in the supply of wild American ginseng in the US 
Southeast. Similarly, a 10 percent increase in the unemployment rate will cause a 
12 percent increase in the supply of wild American ginseng in the US 
Southeast, while holding other things constant. 
Like the US southeast region, the following OLS results were obtained for 
the US Northeast region: 
QWAGNE = 5.6170 + 0.7240 DPWG + 0.4796UNEMPLNE 
(0.2884) (0.3959) 
R2 = 0.28 (Adjusted R2 = 0.2) DW = 1.85 
The values in the parentheses are the standard errors. 
The coefficient of the PWG has the expected sign (+) and is statistically 
significant at the 5 percent level. This means that a 10 percent increase in the 
price of wild American ginseng will result in a 7 percent increase in the quantity 
of wild American ginseng supplied in the U.S. Northeast region. 
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The UNEMPL coefficient, however, appears to have no significant 
influence on the wild ginseng supply in the US Northeast region. This region is 
said to generate relatively higher income in the non-agricultural sectors. 
In the next section the coefficients estimated in the previous section will 
be used as elasticities in the PELPS model. PELPS in the static phase requires 
only the own price elasticity to determine the short term equilibrium. In this 
study, therefore, only the elasticity of own real price will be utilized. 
4.2.0 PELPS Results 
As discussed earlier, a spatial equilibrium model (equation 5) is set up to 
determine the supply of and demand for wild American ginseng. Quantities, 
own prices, own price elasticities, transport costs and manufacturing costs in 
1983 are used as inputs. The solution to equation 5 was obtained with PELPS III 
(Zhang et al. 1993). In this study, the static phase of the PELPS III model is 
analyzed in a base case scenario (1983) and other alternative cases. 
The base case (1983) results are shown in Tables IV.l and IV.2. Table IV.l 
describes the supply of wild American ginseng for the U.S. Northeast and U.S. 
Southeast regions. In 1983, at a price of $179/lb, the U.S. Northeast supplied a 
total quantity of 17,474 lbs of wild American ginseng. Similarly, the U.S. 
Southeast supplied a total of 90,065 at $180/lb. 
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The results in Table IV.2 shows the equilibrium demand for wild ginseng 
in Hong Kong and Other Countries in the base case (1983). In Hong Kong and 
Other Countries demanded a total of 90/716 lbs and 16,820 lbs, respectively, at a 
price of $190/lb. 
Consistent with Samuelson's (1952) assertion, the demand and supply 
regions were linked by transport activities to form a spatial equilibrium model 
of trade. This is reflected in Tables IV.l and IV.2. Thus in 1983 for $190/lb, the 
supply regions produced a total quantity of 107,5391bs of wild American ginseng 
and the demand regions demanded the same quantity. As stated earlier, the 
equilibrium price in the supply region is obtained by adding total transport costs 
and total manufacturing costs to the price of wild American ginseng in each 
supply region. 
The predicted-base case values were compared with the 1983 actual 
values (Tables IV.l and IV.2.). Table IV.l indicates that the total quantity 
supplied in the supply region had a more accurate prediction than the total 
quantity demanded in the demand region. This is because the predicted 
quantity was only slightly more than the actual quantity by only 7 percent. The 
predicted prices, however, were 13 and 14 percent higher than the actual in the 
U.S. Northeast and the U.S. Southeast, respectively. 
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Table IV.1. Actual vs. Predicted Supply of Wild American Ginseng, 1983. 









U.S. Northeast 16,010 154 17,474 179 
U.S. Southeast 83,692 154 90,065 180 
Total 99,702 107,539 
Table IV.2. Actual vs. Predicted Demand for Wild American Ginseng, 1983. 
Actual Predicted-Base Case 
Region Quantity Price Quantity Price 
(lbs) ($/lb) (lbs) ($/ lb) 
Hong Kong 130,459 130 90,719 190 
Other Countries 36,024 72 16,820 190 
Total 166,483 107,539 
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Table IV.2 shows that the predicted equilibrium quantity of demand was 
55 percent lower than the actual quantity demanded. Moreover, the predicted 
prices were 32 and 62 percent higher than the actual prices in Hong Kong and 
Other Countries, respectively. 
As stated earlier, when the ginseng trade is in equilibrium, it is said that 
the social payoff or total surplus has been achieved (Samuelson 1952). This 
implies that both suppliers and consumers of wild ginseng benefit from trade. In 
other words, the whole community's welfare is achieved. 
In order to observe the impact that changes in price elasticities, transport 
costs, and price (1983) have on the equilibrium solution, alternative scenarios 
(Table IV.3) were developed and compared to the base case results. First, 
alternative scenarios 1 and 2 assume unit elasticty (-1.0) and a greater price 
elasticity (-1.50) of demand in Other Countries. Second, scenarios 3 and 4 
assume unit elasticity and a greater price elasticity of supply in the U.S. 
Southeast. The fifth scenario assumes equal transport cost ($2.09/lb.) of wild 
American ginseng between the U.S. Southeast and the U.S. Northeast. Finally, 
scenario 6 examines a 5 percent increase in the actual supply price of wild 
American ginseng in the U.S. Northeast. 
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Table IV.3. Inputs for the Alternative Scenarios of the PELPS III Model 
Scenario Demand Supply 
Base Case P> Pe2 Q3 P Pi Q MO TC
5 
($) (lbs.) ($) (lbs.) 
US Northeast 154 0.72 16,010 
US Southeast 154 0.53 83,692 
Hong Kong 130 -0.91 130,459 
Other Cntrs 72 -0.79 36,024 
Scenario 1 
Other Cntrs -1.00 
Scenario 2 
Other Cntrs -1.50 
Scenario 3 
US outheast 1.00 
Scenario 4 
US outheast 1.50 
Scenario 5 
US Northeast 2.09 
US outheast 2.09 
Scenario 6 
US Northeast 






Note : Scenario changes relative to Base case are in boldface. 
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4.2.1 Effects of Price Elasticity of Demand on the Equilibrium: 
Since the results in this study show the maximum welfare is in the base 
case when price elasticity of demand is inelastic in both Hong Kong and Other 
Countries, we now vary the elasticity from unit to elastic price elasticity of 
demand. We then compare the effects of these alternative scenarios on the 
equilibrium to that of the base case. First, let us assume a unit price elasticity of 
demand in Other Countries. We expect that a one percent change in price will 
result in a one percent change in quantity demanded in Other Countries. As 
shown in Table IV.4, a unit price elasticity of demand in Other Countries would 
result in a 4 percent fall in price from $190/lb. to $183/lb. The corresponding 
quantity would decline by 19 percent. This result is not consistent with economic 
theory. However, considering the total ginseng market, a unit price elasticity of 
demand in Other Countries leads to a 4 percent fall in price and the equilibrium 
quantity of ginseng decreases by less than 1 percent. We would have a new 
equilibrium lower than the base case equilibrium. 
Secondly, we now assume an elastic price elasticity of demand in Other 
Countries. It is expected that with an elastic demand in Other Countries, a one 
percent change in price will lead to a more than proportionate change in 
quantity demanded. 
As shown in Table IV.5, an elastic price elasticity of demand in Other 
Countries would cause a 95 percent decrease in the quantity of ginseng 
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Table IV.4. Effects of Unit Price Elasticity of Demand in Other Countries on the 
Equilibrium Solution for Wild Ginseng. 
SUPPLY DEMAND 
Region Quantity Price Region Quantity Price 
(lbs) ($/lb) (lbs) ($/lb) 
U.S. NE 17,229 171 Hong Kong 93,218 183 
U.S. SE 90,065 172 Other Countries 14,077 183 
Total 107,294 Total 107,295 
Table IV.5. Effects of -1.50 Price Elasticity of Demand in Other Countries on the 










U.S. NE 17,229 171 Hong Kong 98,704 183 
U.S. SE 90,065 172 Other Countries 8,590 183 
Total 107,294 Total 107,294 
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demanded in that region and an 8 percent increase in the quantity demanded in 
Hong Kong. The corresponding prices would decline by 4 percent. An elastic 
price elasticity of demand has the same effect on the equilibrium quantities and 
prices as in the case of unit elasticity of demand (as shown in Table IV.2). 
It is worth noting that as the price elasticity increases in Other Countries the 
quantity of ginseng demanded in that region falls; however, varying the 
price elasticity of demand in Other Countries does not have much effect on the 
net social surplus in the wild American ginseng trade. 
4.2.2 Effects of Price Elasticity of Supply on the Equilibrium: 
We will also look at the effects of unit and elastic price elasticity of supply 
in the U. S. Southeast region. First, in the case of unit elasticity of supply we 
expect that a one percentage change in price will result in the exact percentage 
change in quantity supplied. As indicated in Table IV.6, when the price elasticity 
of supply is unit elastic in the U.S. Southeast, it would result in a 5 percent fall in 
price in that region. The corresponding quantity demanded would increase by 7 
percent. A unit price elasticity of supply in the ginseng market as a whole will 
result in a 4 percent fall in the equilibrium price and 5 percent increase in the 
equilibrium quantity. This result indicates that unit price elasticity of supply has 
little effect on the total economic surplus. 
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Table IV.6. Effects of Unit Price Elasticity of Supply 










U.S. NE 17,229 171 Hong Kong 96,848 183 
U.S. SE 96,439 172 Other Countries 16,820 183 
Total 113,668 Total 113,668 
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Secondly, with elastic supply in the U.S. Southeast, a one percentage 
change in the price of ginseng is expected to result in a more than proportionate 
change in the quantity supplied in that region. According to the results in Table 
IV.7, elastic price elasticity has the same effect as unit elasticity of supply in the 
U.S. Southeast and also the ginseng market as a whole. 
The above results are not consistent with economic theory. In the case of 
the effect of price elasticity of demand (unit and elastic), a fall in price did not 
result in an increase in quantity demanded, but rather a decrease. Similarly, a 
fall in the price of ginseng in the supply region did not result in a decrease in the 
quantity supplied, but rather in an increase. These results seem to suggest that 
our traditional economic framework of supply and demand does not fully 
capture the behavior of the ginseng market. 
4.2.3 Effects of a $2.09/lb of Ginseng Transport Cost Between the U.S. Northeast 
and the U.S. Southeast 
According to the results in Table IV.8, an increase in the cost of 
transporting a pound of ginseng from the U.S. Northeast to the U.S southeast 
will be passed on to the consumers in the demand regions. As the results 
indicate, the equilibrium quantity remains unchanged compared to the base case 
(Table IV.l). 
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Table TV.7. Effects of 1.0 Price Elasticity of Supply in the U.S. Southeast Region 










U.S. NE 17,229 171 Hong Kong 96,848 183 
U.S. SE 96,439 172 Other Countries 16,820 183 
Total 113,668 Total 113,668 
Table IV.8. Effects of Equal Transportation Costs of $2.09 Between the Supply 










U.S. NE 17,474 179 Hong Kong 90,719 192 
U.S. SE 90,065 181 Other Countries 16,820 192 
Total (lbs) 107,539 Total (lbs) 107,539 
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4.2.4 Effects of a 5% Increase in the U.S. Northeast Supply 1983 Price on the 
Equilibrium: 
Table IV.9 shows that a 5 percent increase in input supply price in the U.S. 
Northeast would result in a uniform increase in the equilibrium price, but the 
corresponding quantity would remain unchanged. This suggests that since the 
price elasticities in both regions are inelastic the quantities are less responsive to 
price changes. 
4.3.0 Summary 
In this study OLS was used to estimate price responses of demand and 
supply. The results show price elasticity in both regions to be inelastic. These 
price elasticities were used with actual quantity and price, transport cost and 
manufacturing cost as inputs in the PELPS model. The equilibrium solution was 
said to be defined as where total surplus was maximized. This was interpreted 
as the point where the net benefit or welfare was achieved. This also meant that 
wild American ginseng trade had a positive economic impact on forest 
communities in the United States that harvest them. 
Given the problem of reliable data and the steps taken to calculate the 
final data, the economic implications of this study should be used with caution. 
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Table IV.9. Effects of a 5% Increase in the U.S. Northeast Supply Base Price on 
the Equilibrium Solution for American Ginseng. 
SUPPLY DEMAND 
Region Quantity Price Region Quantity Price 
(lbs) ($/lb) (lbs) ($/lb) 
U.S. NE 17,474 188 Hong Kong 90,719 199 
U.S. SE 90,065 189 Other Countries 16,820 199 
Total 107,539 Total 107,539 
CHAPTER V 
CONCLUSION AND IMPLICATIONS 
V.l Summary: 
For centuries the forest has been a source of food, shelter, recreation and 
income to mankind. Both wood and non-wood products have been utilized for 
different purposes. Wood products, however, have come to be used 
commercially. Most NWFPs products on the other hand, have only been used on 
a subsistence basis and traded in local economies. As a result, these forest 
products may have been ignored by economists because of lack of adequate of 
production and market. 
NWFPs, after the Earth Summit in 1992, have attracted tremendous 
interest at all levels. Valuation of these products has received a considerable 
research effort in the 1990s. The main objective of the valuation of NWFPs has 
been to demonstrate their economic impact. Researchers have so far been able to 
show that NWFPs contribute to poverty alleviation in rural and forest 
communities (Thomas and Shumann 1993; Chopra 1993 ). Currently, USDA is 
providing some form of assistance to the NWFPs industry through the expertise 
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of its researchers especially in the Pacific Northwest region. The growing interest 
in these products have raised concerns over the possibility of the unsustainable 
use of NWFPs. 
Even though many studies have been conducted on the valuation of 
NWFPs in the 1990s, most of these studies have so far been qualitative in nature. 
This study uses a quantitative approach to demonstrate the economic impact of 
NWFPs. As an infant industry, data problems are bound to be encountered. As 
a result, one NWFP, ginseng, was chosen as a case study since it is exported and 
data are readily available. 
The objectives of this study are: 
(i) to provide historical data for some NWFPs that could be used in 
formulating indicators of sustainable forest management; 
(ii) to determine the relationship between demand for NWFPs and 
income; 
(iii) to determine the relationship between price and the supply of and 
demand for NWFPs; 
(iv) to determine the relationship between supply of NWFPs and 
unemployment; and 
(v) to measure the economic impact of NWFPs on forest communities. 
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The study relied on time series data from secondary sources from 1978 to 
«/ J 
1996. Since wild American ginseng is mainly produced for export, a spatial 
equilibrium model, PELPS III, was used. Price elasticities of demand and supply 
were calculated using the ordinary least squares method. The price, quantity, 
price elasticity, transport costs, and manufacturing costs were then used as 
inputs in the static phase of PELPS III. The spatial equilibrium problem was 
solved with PELPS III which gave us the equilibrium quantity and price, at 
which the net social pay off (i.e. producer and consumer surplus) is assumed to 
be maximized at the equilibrium. 
The results of the analysis indicate that the social pay off is maximized 
when the equilibrium price is $190/lb and a corresponding quantity is 107,539 
lbs. An increase in transport cost in the supply region would be passed on to the 
consumer in the demand regions. We can now conclude that since wild ginseng 
is harvested in forest areas, achieving a positive net social pay off implies that 
the forest community benefits from the ginseng trade. The results also suggest 
that net social pay off will only be fully maximized when price elasticity is 
inelastic. 
Many problems emerged in the study due to lack of adequate data. The 
time series data are relatively short (19 years) and considerable interpolation and 
extrapolation was required to complete the series. Given these limitations, 
economic inferences should be made with caution. Nevertheless, thev can 
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provide policy makers with an economic basis for further policy 
implementations regarding NWFPs. 
V. 2. Policy Implications For NWFP Commercialization 
One possible reason the economic importance of NWFPs is not recognized 
is because national economic assessments are usually made at the 
macroeconomic level. As shown in Chapter IV, there is a welfare gain in NWFPs 
trade, especially those traded in international markets. While the trade of 
NWFPs is expected to have some benefit to forest communities, it should be 
realized that it is not the solution to all their economic problems. It would only 
alleviate their poverty through employment and also as a source of 
supplemental income. As in the case of ginseng, if NWFPs are traded in the 
international market, people engaged in their harvest or supply benefit 
economically. 
Recent increases in the use of herbal supplements indicate a great 
potential market for NWFPS in the U.S. market. With strong marketing 
strategies, there are tremendous welfare gains to be made. One possible strategy 
is changing the American consumers perception of American NWFPs. For 
example, while American ginseng is considered the best in China, American 
consumers think the Korean and Siberian Ginseng are the best. This means that 
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even though there is an increase in the consumption of this particular NWFPs, it 
is mostly imported. 
Despite being considered drugs in some countries, NWFPs (medicinal) 
are not recognized by the U.S Food and Drug Administration (FDA) as such 
(Foster 1997). For instance, ginseng is considered a prescription drug in 
Germany. The participation of the FDA in this industry is very important. Since 
most NWFPs have not been tested vigorously, a proactive testing on some of 
these products carried out by the FDA would result in building consumer 
confidence in U.S. NWFPs. 
Some people may be concerned that the commercialization of NWFPs 
would encourage unsustainable harvests of these products that could even result 
in their extinction. With the issue of sustainable harvests, attempts are being 
made to address these concerns by different interest groups. Some national parks 
have developed brochures and lecture sessions to teach harvesters the 
sustainable way to harvest NWFPs (e.g., wild edible mushrooms in the Pacific 
Northwest). It should be noted, however, that most forest managers at this 
present time do not have adequate knowledge about the biology of these 
products. For example, some NWFPs were once considered weeds. As a result, 
most foresters are mostly applying their knowledge in wood management to the 
NWFPs sector when it comes to sustainable non-wood forest products harvests. 
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A major solution to the issue of sustainability is domestication. Lessons 
can be learned from cultivated ginseng and mushrooms (shitake). The 
cultivation of ginseng currently occurs outside its natural growing areas 
(Persons 1994). Cultivated ginseng now accounts for over 90 percent of the total 
ginseng produced in the United States. Domestication of commercially harvested 
NWFPs would not only avert their potential extinction, but would also provide a 
continuous supply of these products. 
V. 3. Implications for Further Research 
Given that the commercially traded NWFPs have a positive economic 
impact in the short-run, as shown in this study, further research is suggested in 
the following areas: 
(1) Data collection: Appropriate data collection methods should be employed, 
especially at the local level. NWFPs harvested on public forest lands can be 
monitored. As in the case of ginseng, wildcrafters and dealers should be 
required to keep records of their transactions. 
(2) Due to data limitations only the static phase of the model was used. The 
dynamic phase which is used to make projections needs to be applied to 
either a one product or multiple NWFPs industry as a whole. 
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(3) An empirical study that compares the benefits of NWFPs to wood products 




Appendix la. Data Used in the Regression Analysis for Supply 
from the U.S. Northeast Region 
Dependent Variable Independent Variables 
YEAR QUNTWAGNE1 RPWAG2 UNEMPRNE3 
1978 13,894 181 5.70 
1979 20,306 166 5.50 
1980 27,524 154 6.80 
1981 33,198 147 7.20 
1982 45,565 150 9.00 
1983 16,010 154 8.50 
1984 36,715 218 6.60 
1985 39,945 171 6.30 
1986 29,935 154 5.70 
1987 25,064 160 5.00 
1988 19,260 216 4.30 
1989 38,901 289 4.40 
1990 52,637 239 5.10 
1991 33,426 239 8.90 
1992 50,265 298 6.60 
1993 37,777 302 6.10 
1994 33,312 312 5.40 
1995 38,115 214 4.80 
1996 42,098 319 5.70 
Source: Fish and Wildlife Service; Bureau of Labor Service, Geographical profile. 
IMF, International Financial Statistics Yearbook (1996); International 
Financial Statistics (1998); Persons (1994). 
iQUNTWAGNE =Lbs of wild American ginseng in the U.S. Northeast region. 
2RPWAG =1987 $US/lb of wild American ginseng in the U.S. 
3UNEMPRNE = Average unemployment rate (%) in the U.S. Northeast. 
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Appendix lb. Data Used in the Regression Analysis for Supply 
from the U.S. Southeast Region 
Dependent Variable Independent Variables 
YEAR QUNTWAGSE1 RPWAG2 UNEMPRSE3 
1978 19,098 181 5.59 
1979 45,369 166 5.61 
1980 47,303 154 7.34 
1981 84,186 147 8.29 
1982 94,237 150 10.50 
1983 83,692 154 10.80 
1984 101,178 218 8.64 
1985 104,299 171 8.00 
1986 83,241 154 7.77 
1987 66,996 160 6.96 
1988 38,394 216 6.39 
1989 68,316 289 5.83 
1990 76,390 239 5.83 
1991 95,014 239 6.91 
1992 108,932 298 7.11 
1993 63,765 302 6.50 
1994 91,841 312 6.10 
1995 91,741 214 5.50 
1996 102,060 319 6.40 
Source: Fish and Wildlife Service; Bureau of Labor Service, Geographical profile; 
IMF, International Financial Statistics Yearbook (1996); International 
Financial Statistics (1998) and Persons (1994). 
^UNTWAGSE = Lbs of wild American ginseng in the U.S. Southeast. 
2RPWAG = 1987 $US/lb of wild American ginseng in the U.S. 
3UNEMPRSE = Average unemployment rate (%) in the U.S Southeast region. 
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Appendix Ic. Data Used in the Regression Analysis for Demand in Hong Kong 
Dependent Variable Independent Variables 
Year QUWAGHK1 RPWAGHK2 GDPPCHK3 RPCGHK4 
1978 63,198 263 4,225 89 
1979 73,056 227 7,476 83 
1980 84,452 195 7,963 76 
1981 97,626 165 7,934 69 
1982 112,855 147 7,512 65 
1983 130,459 130 7,329 62 
1984 259,570 98 7,234 75 
1985 114,625 91 6,950 36 
1986 129,934 93 6,966 29 
1987 88,961 116 7,474 31 
1988 126,788 79 8,268 42 
1989 186,505 77 8,881 19 
1990 133,942 64 9,170 26 
1991 120,626 72 9,388 37 
1992 189,064 76 9,402 32 
1993 124,550 102 9,529 26 
1994 212,762 74 9,916 15 
1995 319,106 56 10,391 19 
1996 377,685 49 11,493 14 
Source: USD A, U.S. Exports. Foreign Agricultural Service ; IMF, International 
Financial Statistics. Washington D.C :IMF 1998; IMF, International 
Financial Statistics Yearbook. Washington D. C. : IMF 1996; World 
Bank, World Tables. Baltimore: John Hopkins University Press, 1994. 
1QUWAGHK = Lbs of wild American ginseng exported to Hong Kong. 
2RPWAGHK = 1987$US /lb of wild American ginseng exported to Hong Kong. 
^DPPCHK = Average gross domestic product per capita (1987 = 100) in Hong 
Kong. 
4RPCGHK = 1987$US/lb of cultivated American ginseng exported to Hong 
Kong. 
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Appendix Id. Data Used in the Regression Analysis for the Demand Region 
Other Countries 
Year QUWGOC1 RPWGOC2 GDPPCOC3 RPCGOC4 
1978 60,606 84 8,069 131 
1979 54,617 82 8,687 118 
1980 49,220 76 9,047 103 
1981 44,357 73 8,651 91 
1982 39,973 72 8,084 84 
1983 36,024 72 8,017 78 
1984 39,498 67 7,860 50 
1985 24,888 75 7,708 37 
1986 10,900 101 8,189 33 
1987 12,983 89 9,145 31 
1988 14,231 59 10,376 45 
1989 16,938 93 10,696 27 
1990 15,073 52 11,183 35 
1991 13,133 66 11,541 27 
1992 31,998 47 11,317 38 
1993 28,978 94 11,055 31 
1994 17,245 55 11,646 27 
1995 39,159 48 12,514 24 
1996 44,593 40 12,825 26 
Source: USD A, U.S. Exports. Foreign Agricultural Service ; IMF, International 
Financial Statistics. Washington D.C :IMF 1998; IMF, International 
Financial Statistics Yearbook. Washington D. C. : IMF 1996; World 
Bank, World Tables. Baltimore: John Hopkins University Press, 1994. 
‘QUWAGOC = Lbs of wild American ginseng exported to other countries. 
2RPWGOC = 1987$US/lb of wild American ginseng exported to other countries. 
’GDPPCOC = Average gross domestic product per capita (1987=100) in other 
countries. 
4RPCGOC = 1987$US/lb of cultivated American ginseng exported to other 
countries 
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